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Description 

The present invention relates to a new peptide, exhibiting endothetin receptor antagonistic action, which ts pharma- 
ceutical]/ useful as a therapeutic agent for hypertension, a therapeutic agent for cerebrovascular disease, a therapeutic 
agent for renal disease, and a therapeutic agent tor asthma; a method of production thereof and a use thereof. 

Endothelin (ET), is a vasoconstricting peptide comprising 21 amino acids, isolated from swine arterial endothelial 
culture supernatant and structurally determined by Yanagisawa et aJ. [Managisawa et al.: Nature, vol. 332, pp. 41 1 -41 5. 
1988]. Endothelin was later found to exhfcrt various actions, and endothelin antibodies as endothelin antagonists have 
proven effective in the treatment of myocardial infarction, renal failure and other diseases. Since endothelin is present 
in live bodies and exhibits vasoconstricting action, it is expected to be an endogenous factor involved in the regulation 
of the circulatory system, and may be associated wfth hypertension, cardiovascular diseases such as myocardial inf- 
arction, and renal diseases such as acute renal failure. Since it also exh&rts bronchial smooth muscle constricting 
action, it may be associated wfth asthma. 

Recently, we have known endothelin antagonists descrfced in (1) Japanese Patent Publication Ncs. 3130299/1991 . 
(2) EP-A-457.195. (3) EP-A-460.679. As examples, the above (1). (2) and (3) describes respectively 

Boc-Leu-D-Trp{For)-D-Glu(OBzO-Ala-OPac (1). 
Boc-L-Leu-D-Trp{CH3)-D-Pya-OH (2), 
Boc-lle-D-Trp-p-Ala-OH (3). 

These peptides, however, have defects which their endothelin antagonist activities are low. Then these peptide 
have not been used practically new. 

If an excellent endothelin receptor antagonist is obtained, it will help clarify the action mechanism of endothelin, and 
will also offer a useful therapeutic agent for the above diseases. Accordingly, the object of the present invention is to 
provide a new compound having such an excellent effect 

The present inventors have studied intensively to solve the above problems. As a result the inventors have suc- 
ceeded in preparing a novel and relatively low molecular weight peptide which is different from the above (1), (2). (3) 
and have found that the peptide has an unexpectedly excellent receptor-antagonistic activity. According to further inves- 
tigation, the inventors have attained the present invention. 

Accordingly, the present invention relates to a peptide represented by the formula [Q: 



R2R3 R« R 5 R 6 

m i ii 

Rl-CO-N-CH-CO-NH-CH-CO-N-CH- ( CH 2 ) n-CO-NH- ( CH 2 ) m-CO-X [ I ] 
(L) (D) 



wherein Rj represents 

(i) a straight or branched C r C 10 aikyl group which may be substituted by 1 to 3 substituents selected from the 
group consisting of a C^-Cs cydoalkyl group, a halogen atom, a C r C 6 alkoxy group, a 0,-Ce alkytthio group, 
a C V C$ alkoxycarbonyl group, a C 6 -C 12 aromatic hydrocarbon group which may be substituted by a halogen 
atom, hydroxy group, C 1 -C 3 alkoxy group or (VC3 alkyl group and a 5- to 10-membered aromatic heterocyefic 
group, 

(ii) a C3-C 10 cydoalkyl group which may be substituted by 1 to 3 substituents selected from the group consist- 
ing of C r C 6 alkyl group, a halogen atom, a C } -C 6 alkoxy group, a C r C 6 alkyhhio group and a C^-Ce alkoxy- 
carbonyl group, or the cydoalkyl group as condensed with a benzene ring, 

(iii) a straight or branched C^-Cq alkoxy group which may be substituted by 1 to 3 substituents selected from 
the group consisting of a Qj-Cg cydoalkyl group, a Cj-Ce alkoxy group and a CVCg alkoxycarbonyl group, 

(iv) a C 6 -C 15 aromatic hydrocarbon group which may be substituted by 1 to 3 substituents selected from the 
group consisting of a halogen atom, a hydroxy group, a (VC 6 alkyl group, a C^Cs alkoxy group, a carboxyl 
group, a C r C 6 alkylcarbonyl group, and a C^-C s alkoxycarbonyl group. 

(v) a 5- to 6-membered aromatic heterocydic group which contains 1 to 4 heteroatoms of O, S and N, or the 
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group as condensed with a benzene ring which may be substituted by 1 to 3 substituents selected from the 
group consisting of a halogen atom, a hydroxy group, a 0^-0$ alkyi group, a C r Cs alkoxy group, a carboxyl 
group, a CyC$ alkylcarbonyl group, and a C r Cs alkoxycarbonyl group, or 

(vi) a group represented by R 7 NH- or RgRgN* wherein Ry. Rs and Rg independently represent (i) a C 4 -C 10 alkyi 
group which may be substituted by 1 to 3 substituents selected from the group consisting of a C^-Cs cycloalkyi 
group, a Cj-Ce alkoxy group, a C r Cs alkytthio group, a hydroxy group, a carboxyl group, a CrCs alkytearbonyl 
group, a C 6 -Ci2 aromatic hydrocarbon group which may be substituted by a halogen atom, a hydroxy group, a 
C 1 -C 3 altoxy group or a C r C3 alkyi group, and a 5- to 10- member ed aromatic heterocyclic group which con- 
tains 1 to 4 hetero atoms of O. S and N, (a) a Cg-C^ cydoalkyl group, which may be substituted by 1 to 3 sub- 
stituents selected from the group consisting of a C r C6 aity 9«>up. a C^ alkoxy group, a CrCe alkyithio 
group, a hydroxy group, a carboxyl group and a C^ alkytearbonyl group, fiii) a C 6 -C 12 aromatic hydrocarbon 
group which may be substituted by 1 to 3 substituents selected from the group consisting of a alkyi 
group, a d -Cs alkoxy group, a hydroxy group, a carboxyl group and a C 1 -Cg alkytearbonyl group, or (rv) a 5-to 
10- membered aromatic heterocyclic group which contains 1 to 4 hetero atoms of O, N and S or the group as 
condensed with a benzene ring wherein a carbon atom which may be substituted by 1 to 3 substituents 
selected from the group consisting of a C r C 6 alkyi group, a Cj-Cg alkoxy group, a hydroxy! group, a carboxyl 
group and a Cj-Cg atkylcarbonyi group, and a nitrogen atom which may be substituted by 1 to 3 Cj-Cg alkyi 
groups, and Rs and Rg may bind together to form a 5- to 13-membered nrtrogen-containing heterocyclic ring 
which may have 1 or 2 hetero atoms such as an oxygen atom and a sulfur atom, the said 5- to 13-membered 
nitrogen-containing heterocyclic ring being optionally substituted by 1 to 3 substituents selected from the group 
consisting of a C r C 6 alkyi group, a phenyl group, a halogen atom, a nitro group, a cyano group, a hydroxy 
group, a CrC4 alkoxy group, a CrC4 alkytthio group, an amino group, a mono- or di-Ct^ alkylamino group, 
a CrC 4 alkytearbonylamino group, a C t -C4 alkytsuffonytamino group, a C r C 4 alkoxy carbonyl group, a car- 
boxyl group, a C r Cg alkytearbonyl group, and a C1-C4 alkylcarbonyioxy group and a 5- or 6-membered hete- 
rocyclic group having 1 to 4 hetero atoms such as O. S and N; 

R2 and R 5 independently represent a hydrogen atom or a straight or branched d-Cg alkyi group; 

R 3 is a C 1 -C 8 alkyi. C3-C8 cydoalkyl or C^-Cg cycloalkyi-C r C 8 alkyi group wherein a methylene (-CH2-) of the 

group may be interrupted by an oxygen atom or a sutfur atom; 

R 4 is a heterocyclic-substituted C t -C 6 alkyi group which may be substituted wherein the heterocyde is a 5- or 6- 
membered heterocyclic group having 1 to 4 hetero atoms of O, S and Nor the group as condensed with a benzene 
ring, and the carbon atom of the heterocyclic-substituted C r C 6 alkyi group may be substituted by 1 to 3 substitu- 
ents selected from the group consisting of a C^Cg alkyi group, a halogen atom, a hydroxyl group, a carboxyl group, 
a C r C 6 alkoxy group and a C V C 6 alkytearbonyl group, and the nitrogen atom of the heterocydic-substituted C r 
C 6 alkyi group may be substituted by 1 to 3 substituents selected from the group consisting of a C^Cg alkyi group, 
a Cj-Cg alkylcarbonyl group and a hydroxy-Ct-Cg alkyi group; 

Re represents a hydrogen atom, a straight or branched C,-C 6 alkyi group which may be substituted by 1 to 3 sub- 
stituents selected from the group consisting of (i) a C 6 -C 15 aromatic hydrocarbon group, (ii) a 5- to 6-membered 
aromatic heterocydic group which contains 1 to 4 hetero atoms of O, S ami N or the group as condensed with 
another aromatic ring, (iii) a sulfur-containing group selected from the group consisting of a thione, mercapto, meth- 
ytthio, ethylthio and phenylthio. (iv) a oxygen-containing group selected from the group consisting of a ketone, 
hydroxy, methoxy, ethoxy, phenoxy and benzyloxy group and (v) a nitrogen-containing group selected from the 
group consisting of an amino, N -methyl ami no, N-ethylamino and guanidino, a Cg-C^ aromatic hydrocarbon group 
which may be substituted by 1 to 3 substituents selected from the group consisting of a C r C 6 alkyi group, a halo- 
gen atom, a ^-Cg alkoxy group, a ^-Cg alkytthio group, a C r C 6 alkylcarbonyl group and a C r C 6 alkoxycarbonyl 
group, or a 5- or 6-membered aromatic heterocydic group which contains 1 to 4 hetero atoms of O, S and N or the 
group as condensed with a benzene ring which may be substituted by 1 to 3 substituents selected from the group 
consisting of a C r C 6 alkyi group, a halogen atom, a C r C6 alkoxy group, a d-Cg alkyithio group, a C,-C s alkylcar- 
bonyl group and a d-Cg alkoxycarbonyl group; 

X is (i) a group resulting from elimination of one hydrogen atom from the a-arrrino group an an a-amino acid having 
an aromatic cydic group or (ii) an alkylamino group substituted by an aromatic cydic group wherein the aromatic 
cydic group is (i) a C 6 -C 15 aromatic hydrocarbon group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a halogen atom, a hydroxy group, a C r C 6 alkyi group, a 0,-0$ alkoxy group, a car- 
boxyl group, a C r Cg alkylcarbonyl group and a C,-C 6 alkoxycarbonyl group, or (ii) a 5- or 6-membered aromatic 
heterocydic group having 1 to 4 hetero atoms of O, S and N or the group as condensed with a benzene ring which 
may be substituted by 1 to 3 substituents selected from the group consisting of a halogen atom, a hydroxy group, 
a C r C 6 alkyi group, a C,-C 6 alkoxy group, a carboxyl group, a C r C 6 alkylcarbonyl group, and a C r C 5 alkoxycar- 
bonyl group, 
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n represents 0 or an integer of 1 to 4 and 
m represents an integer of 2 to 6. 

or a salt thereof, a method of production thereof and a pharmaceutical composition containing pepbd [I] or a phar- 
macologically acceptable salt thereof. 

5 

Throughout in the specification, the compound [I] or peptide [I] may include the compound or peptide itself and the 
salt thereof. 

Abbreviations for amino acids, peptides and others used in the present specification are based on abbreviations 
specified by the IUPAC-IUB Commission on Biochemical Nomenclature or abbreviations in common use in relevant 
70 fields. Some examples are given below. 





Ala 


. Alanine 






Glycine 




Val 


Valine 


15 


Nva 


Norvaline 




Leu 
He 


Leucine 
(soieiicine 




Nie 


Norleucine 




Met 


M&thiiYiin& 


20 


Tro 


Trvntonhan 




Tvr 


TvrGsinA 




Phe 


P hortvta In nt n n 




Glu 


V^ZJUICU 1 l*V* OwtU 




Asd 


Acnartir acki 


25 


Gin 


Glut amino. 

XuAJ u 1 III 1 w 




Asn 


Asparagine 




His 


Histidine 




Cys 


Cysteine 




Cha 


Cyclohexytalanine 


30 


Phg 


Phenylglycine 




pAla 


p- Alanine (p-Aminopropionic acid) 




GABA 


Y-aminobutyric acid 




Aib 


2-aminoisobutyric acid 




cAhx 


c-aminocaproic acid 


35 


(m-F)Tyr 


m-fluorotyrosine 




(p-F)Phe 


p-fluorophenytalanine 




Trp(lv1e) 


N' n -methyttryptophan 




TrpfC^OH) 


N in -hydroxymethyltryptophan 




Trp(CHO) 


N {n -formyttryptophan 


40 


Pya(2) 


2-pyridytalanine 




Pya(3) 


3-pyridylalanine 




(l)Tyr 


3-lodo-tyrosine 




Thg(2) 


2-thienyt-glycine 




Thg(3) 


3-thienyt-glycine 


45 


Thi 


2-thienyl-alanine 



The substituents. protective groups and reagents often used in the present specification and claims are symbolized 
as follows: 



so Ph 


Phenyl 


Boc 


:tert-butoxycarbonyl 


Bzl 


:Benzyl 


HONB 


:N-hydroxy-5-norbornene-2 , 3-dicarboxyimide 


DCC 


iN.N'KlicydchexylcartxxJiimide 


55 DCHA 


:N,N'-dicyclohexylamine 


WSCD 


:1-ethyl-3-(3-dimethylarninopropyl) carbodiimide 


HOBt 


:N-hydroxybenzotriazole 


TosOH 


:p*toluenesulfonic acid 



4 
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OPac 
Ind 
tqu 
Dba 



iPhenacyt ester 
:1-carboxyindan-2-yl 

:3-carboxy-l .2,3>tetrahydroisoquinolin-2-yt 
: 1 0, 1 1 -dihydro-5H-da)enz(b i 0azepin-5-yl 
:Pyrirrcdyl 
:Ptperazyl 



s Pym 
Pip 



For example, in the present specification, GJu-OBzl represents a benzyl ester at the 1-carboxyt group of G!u; 
Glu(OBzl) represents a benzyl ester at the 5-carboxyl group of GJu; Asp-NHCHaCHg represents an ethytarrtde at the 
10 1 -carboxyt group of Asp; AspfNHCK^CH^ represents an ethyiarrcde at the 4carboxyl group of Asp. 

With respect to the above formula [f], R, represents an oil -soluble group. The oil-soluble group may be an alkyl 
group, cycloalkyl group, alkoxy group, aromatic cyclic group and amino group having a substituerrt. which groups may 
be further substituted, as follows. 

The alkyl group tor R, is a straight or branched alkyl group having 1 to 10 carbon atoms, including methyl, ethyl, n- 
15 propyl, isopropyl, n-butyl, isobutyf. sec-butyl, tert-butyl. rvpentyl, isoamyl, tert-amyl, neopentyi. n-hexyl, n-heptyl, n- 
octyl, n-nonyl and n-decyl. Lower alkyl groups having 1 to 6 carbon atoms (e.g.. methyl, ethyl, n-propyl. isopropyl, n- 
butyl, rsobutyl, sec-butyl, tert-butyl, n-pentyt, isoamyl. tert-amyl. neopentyi. rvhexyl) are particularty preferable. 

These alkyl groups may be substituted by 1 to 3 substituents. Example substituents include cycloaikyls (e.g.. 
cyclopentyi, cyclohexyO, halogens (ag.. fluorine, chlorine, bromine, iodine). alkoxys (e.g.. methoxy, ethoxy. n-pro- 
20 poxy, isopropoxy, n-butoxy, tert-butoxy). alkylthios (ag.. methyfthk). ethytthio, n-propylthio. isopropylthio, n- 
butylthio, tert-butylthio). alkoxy carbonyls (e.g., methoxycarbonyl. ethoxycarbonyl, isopropoxycarbonyl, tert-butoxy- 
carbonyl), aromatic cyclic groups (e.g., C^ 2 aromatic hydrocarbon groups which may be substituted by a halogen, 
hydroxy. C,^ alkoxy, C v3 alkyl group, such as phenyl, fluorophenyl. chiorophenyl, bromophenyl, hydroxyphenyl, meth- 
oxyphenyl, methylphenyl, 1 -naphthyl and 2-naphthyt, and 5- to 10- member ed aromatic heterocyclic groups which con- 
25 tain 1 to 4 hetero atoms such as O, S. N and others such as furyl, thienyl, thiazolyl, indolyl, pyridyl, pyranyl, imidazolyf. 
pyrimidyl and quinolyl). The number of substituents of these alkyl groups is preferably 1 to 3. 

The cycloaikyl group for R, is a cycloalkyl group having 3 to 10 carbon atoms, including cydopropyl. cyciobutyl. 
cyclopentyi. cyclohexyl, cycloheptyl, cyclooctyl, adamantyl, bornyl and norbornyl. These cycloalkyl groups may be sub- 
stituted by 1 to 3 substituents. Example substituents include alkyts (e.g.. methyl, ethyl, n-propyl, n-butyl). halogens 
30 (e.g., fluorine, chlorine, bromine, iodine). Ct_ 6 alkoxys (e.g., methoxy, ethoxy, n-propoxy. isopropoxy, n-butoxy. tert- 
butoxy). C,. 6 alkylthios (ag., methytthio, ethylthio. n-propylthio. isopropylthio, n-butylthia tert-butylthio) and alkox- 
y carbonyls (e.g., methoxycarbonyl, ethoxycarbonyl. isopropoxycarbonyl. tert-butoxycarbonyl). The number of substitu- 
ents of these cycloalkyl groups is preferably 1 to 3. These cycloalkyl groups as condensed with another ring such as a 
benzene ring (ag., indan-1-yl, indan-2-yl, 1,2,3,4-tetrahydronaphthalene-1-yl, 1,2,3,4-tetrahydroriaphthalene-2-yl) are 
35 also included. 

The alkoxy group for R t is a straight or branched alkoxy group having 1 to 8 carbon atoms, including methoxy, 
ethoxy, n-propoxy, isopropoxy. n-butoxy, isobutoxy. sec-butoxy. tert-butoxy. n-pentyloxy. isoamyl oxy, tert-amytoxy, neo- 
pentytoxy, n-hexyloxy, n-heptyloxy and n-octyloxy. These alkoxy groups may be substituted by 1 to 3 substituents. 
Example substituents include C3. 8 cycloalkyl groups (e.g., cyclopentyi, cyclohexyl). alkoxys (e.g.. methoxy, ethoxy. 

40 n-propoxy, isopropoxy, n-butoxy, tert-butoxy) and C v6 aJkoxy carbonyls (e.g.. methoxycarbonyl, ethoxycarbonyl. isopro- 
poxycarbonyl, tert-butoxycarbonyl). The number of substituents of these alkoxy groups is 1 to 3. The alkyl group or 
alkoxy group for R, is preferably branched rather than straight. 

The aromatic cyclic group for R 1 may be an aromatic hydrocarbon group or an aromatic heterocyclic group. The 
aromatic hydrocarbon group has 6 to 15 carbon atoms such as phenyl, a-naphtyl. These aromatic hydrocarbon groups 

45 may be substituted by 1 to 3 substituents selected from the group consisting of halogen atoms (ex. fluorine, chlorine, 
bromine), hydroxy group, C,^ alkyl group (ex methyl, ethyl). C^e alkoxy group (ex. methoxy, ethoxy), carboxyl group, 
Ci-6 alkytcarbonyf (ex. formyl, acetyl), C v6 alkoxy carbonyl (ex methoxycarbonyl). Examples of aromatic hydrocarbon 
groups which may be substituted are preferably phenyl. 4-f luorophenyl, 4-chlorophenyl, 4-bromophenyl. 4-hydroxyphe- 
nyl, 4-methoxyphenyl. 4-methylphenyl. 1 -naphthyl, 2-naphthyl. The aromatic heterocyclic groups are 5- or 6- member ed 

so groups having 1 to 4 hetero atoms of O. S, and N (ag.. 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, thiazol-4-yl, 2-pyridyl. 3-pyri- 
dyl, 4 -pyridyl. 2 -pyranyl) and these groups as condensed with other aromatic rings such as a benzene ring (ag.. indol- 
3-yl. N-methytindd-3-yl, 2-quinolyl, quinoxaiin-2-yl). These aromatic heterocyclic groups may have 1 to 3 substituents 
which are same as those of the above mentioned aromatic hydrocarbon groups. 

The amino group substituted for R 1 is a mono-substituted amino group (R 7 NH-) or a di-substituted amino group 

55 (RaRgN-), wherein Ry, R 8 and R9 independently represent groups capable of providing oil solubility for the substituted 
amino group. Examples of such groups for R 7 , R 8 and Rg include alkyl groups having 4 to 10 carbon atoms and, 
cycloakyl groups or aromatic cyclic groups having 5 to 10 carbon atoms. The alkyl group having 4 to 10 carbon atoms, 
includes n-butyl, isobutyl. sec-butyl, tert-butyl, n-pentyl, isoamyl, tert-amyl, neopentyi, n-hexyl, n-heptyl. n-octyl, n-nonyl 



5 
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and n-decyl. The cydoalkyl group has 5 to 10 carbon atoms, including cyctopentyl, cydohexyl, cydoheptyl, cydooctyl, 
adamantyl, bornyl and norbomyi. Exampl aromatic cycfic groups for R 7 , Rg and Rg ind ud Ce. 12 aromatic hydrocar- 
bons such as phenyl, 1 -naphthyt and 2-naphthyl, 5- to 10-membered aromatic heterocydic groups which contain 1 to 4 
hetero atoms of O. S. and N (ag. furyi, thienyt. thiazolyl. pyridyl and pyranyf). and these aromatic groups as condensed 

5 with another aromatic ring such as a benzene ring, such as indolyt, quinotyl and quinoxalyl. These aikyl groups, 
cydoalkyl groups and aromatic cydic groups may have 1 to 3 additional substituents. Example substituents for the aikyl 
group include C3.3 cydoaikyte (e.g.. cyctopentyl, cydohexyl), alkoxys (ag., methoxy, ethoxy, n-propoxy, isopropoxy. 
n-butoxy, tert-butoxy), C v e alkytthios (e.g.. methytthio, ethytthio, n-propyfthto, isopropytthio, n-butytthio, tert-butylthto), 
hydroxy), carboxyl, alkylcarbonyis (e.g., fcrmyl, acetyl), aromatic cyclic groups (e.g., Cs-12 aromatic hydrocarbon 

1 0 groups which may be substituted by a hatogen atom, hydroxy group, C 1 . 3 afkoxy group or C 1 ^ aikyl group such as phe- 
nyl, ftuorophenyi, chlorophenyi. bromophenyt. hydroxyphenyl, methoxyphenyt. methytphenyl. 1-naphthyi and 2-naph- 
thyt, and 5- to 10- membered aromatic heterocydic groups which contain 1 to 4 hetero atoms of O. S, and N such as 
furyt, thienyt, thiazolyl, indolyl, pyridyl, pyranyl, imidazoiyl. pyrimidyl and quinoJyt). Example of the substituents for the 
cydoalkyl group indude alkyls (ag., methyl, ethyl, n-propyt. n-butyO, alkoxys (e.g., methoxy, ethoxy, n-pro- 

15 poxy, isopropoxy, n-butoxy, tert-butoxy), alkytthios (ag., methytthio, ethytthto, n-propytthio, isopropytthio, n- 
butytthio, tert-butylthto). hydroxy, carboxyl, alkylcarbonyis (e.g., for my!, acetyl). Example substituents tor the aro- 
matic cydic group on carbon atoms indude C^ 6 aikyts (ag., methyl, ethyl, n -propyl, n-butyl), alkoxys (ag., meth- 
oxy, ethoxy, n-propoxy, n-butoxy), hydroxy!, carboxyl, C 1 . € aikyl (ag.. formyl. acetyl). Example substituents for the 
aromatic cydic group on nitrogen atoms indude alkyls (ag., methyl, ethyl, n-propyl. n-butyl). The di-substrtuted 

20 amino groups (RsRgN-) also include those wherein R 8 and R9 bind together to form a ring. Examples of the ring which 
Rq and R9 bind together to form indude a 5- to 9- membered nitrogen-containing heterocydic ring which may have 1 or 
2 hetero atoms such as oxygen atom and sulfur atom. Examples of the nitrogen-containing heterocydic ring indude 
pyrrolidine, piperidinyl, hexamethyleneiminyl, heptamethyleneirninyl, oxazolidinyl, morphonyl, thiazotidinyl. ttiiomorpho- 
nyl, imidazolidinyl, piperazinyl. pyrrolyl, 1 ,2-diriydropyridiriyl, 1 ,4-dihydropyridinyl, 1,2,3,6-tetrahydropyridjnyl, 2-oxazo- 

2s lidonyl. 2-thiazolidonyl, imidazolyl, 1,4,5.6-tetrahydropyrirnidinyl, 2-3-dihydro-1 H-indolyl, 1,2,3,4-tetrahydroquinolinyl. 
2,3,4,5-tetrahydro-1H-1-benzazepinyl, 2,3-dihydro-1H-isoindolyl, 1,2,3.4-tetrahydroisoquinolyl, 2,3,4,5-tetrahydro-1H- 
2-benzazepinyl, 2,3,4, 5-tetrahydro-1H-3-benzazeptnyl, 1,2,3.4,5,6-hexahydro-1-benzazodnyl, 1 .2 l 3,4,5,6-hexahydro- 
2-t>enzazodnyl, 1,2,3,4,5,6-hexahydro-3-benzazodnyl, 2,3,4,5,6,7-hexahydro-1H-1-benzazonyl, 2,3.4,5.6, 7-hexahy- 
dro-1 H-2-benzazonyl, 2 l 3,4.5 l 6.7-hexahydro-1H-3-benzazonyl, 2,3,4,5,6, 7-hexahydro-1H-4-benzazony1, p-carbolynyl, 

30 phenoxadinyl, phenothiadinyl, 3H-3-benzazepinyl, 3,4-dihydroquinolyl. benzimklanyl. 1,4-benzodiazepinyl, 10,11-dihy- 
dro-5H-dtoenz (b.f) azepine-5-yl. The preferable examples include a hexamethyleneiminyl, 10.11-dihydro-5H-dibenz 
(b,f) azepine-5-yl. morphonyl, piperidinyl, piperadinyl. 

These nitrogen-containing heterocydic rings may have 1 to 3 substituents. 

Examples of the substituents include a C^e aikyl group (ag. methyl, ethyl, n-propyl, isopropyl), a phenyl group, a 
35 halogen atom (e.g. fluoro, chloro, bromo, iodo), a nitro group, a cyano group, a hydroxy group, a C t . 4 alkoxy group (ag. 
methoxy, ethoxy, n-propoxy, n-butoxy, isopropoxy), aC^ alkylthk) group (e.g. methytthio, ethytthio, propylthio, iscpro- 
pytthio), an amino group, a mono- or di-C^ alkylamino group (e.g. methylamino, ethylamino, propylamino, dimethyl - 
amino, cfi ethylamino), aC w aJkytearbonylamino group (e.g. formylamino, acetytamino, propyonytamino, butylylamino), 
aC M alkylsulfonytamino group (ag. methyfsulfonylamino. ethylsulfonylamino) , aC^ aikoxycarbonyl group (ag. meth- 
40 oxycarbonyl. ethoxy carbon yl, pfopoxycarbonyl), a carboxyl group, a alkylcarbonyl group (e.g. formyl, methytcarb- 
onyl, ethytearbonyl, propylcarbonyl). a aJkytoarbonyloxy group (e.g. acetyl, ethytcarbonyloxy), a 5- or 6- membered 
heterocyclic group having 1 to 4 hetero atoms such as O, S, and N (ag. pyridinyl, furyl, thiophenyf). More preferable 
mono-substituted amino groups (R7NH-) indude cydohexylamino. phenylamino (anilino) and benzylamino. More pref- 
erable di-substituted amino groups (ReRgN-) indude dicylohexylamino, diphenyl amino, hexamethylenetmino (homopi- 
45 perklino), 10.11-dihydro-5H-da5enz(b,f)azepin-5-yl(Dba). morpholino, ptperidino, methylpiperazino and 1 -(2-pyrimidyl) 
piperazina 

With resped to formula [I], R2 and R 5 independently represent a hydrogen atom or a lower aikyl group. The lower 
aikyl group is a straight or branched aikyl group having 1 to 6 carbon atoms, induding methyl, ethyl, n-propyl, isopropyl, 
n-butyl, tsobutyt, sec-butyl, tert-butyl, n-perrtyl, isoamyl, tert-amyt, neopentyl and n-hexyl. For R2 and R5. a hydrogen 

so atom or aikyl group such as a methyl is particularly preferable. 

With resped to formula [I], R 3 represents an aliphatic group which may have an oxygen atom or a sulfur atom. The 
aliphatic groups is an aikyl group, a cydoalkyl group or a cydoalkylaikyl group. The methylene (Chy in these aliphatic 
groups at any position other than the a position may be substituted by an oxygen atom or a sulfur atom. The aikyl group 
is a straight or branched aikyl group having 1 to 8 carbon atoms, induding methyl, ethyl, n-propyl, isopropyl, n-butyl, iso- 

55 butyl, sec-butyl, tert-butyl. n-perrtyl, isoamyl, tert-amyl, neopentyl, n-hexyl, n-heptyl, n-octyl. methoxy methyl, ethoxyme- 
thyl, 2-methoxyethyl, 2 -ethoxy ethyl, 3-methoxypropyl. 3-ethoxypropyl, methylthiomethyl, ethytthiomethyl, 2- 
methytthioethyl, 2-ethylthioethyl, 3-methytthiopropyl and 3-ethytthopropyl, with more preference given to aikyl groups 
having 1 to 6 carbon atoms (ag., methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl. sec-butyl, tert-butyl, n-pentyl, iso- 
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amyi. tert-amyl, neoperrtyl, n-hexyl). The cydoaikyl group is a cycloaikyi group having 3 to 8 carbon atoms, including 
cyctopropyl, cyctobutyl, cyciopentyl. cydohexyt, cydoheptyl, cydooctyi, tetrahydrofuran-2-yl and tetrahydrothiophen-2- 
yl. The cydoalkyialkyl group is a straight or branched alkyl group having 1 to 8 carbon atoms substituted by a cydoafkyt 
group having 3 to 8 carbon atoms, including cydopentyimethyl. cyclohexytmethyi, 2-(cydopenty1)ethy1 t 2- 

s (cydohexyl)ethyl, cyciopentytthiomethyl and cyclohexyrthiomethyl. R3 is preferably a alkyl group, with greatest pref- 
erence given to butyl groups (e.g., n-butyl, rsobutyl. sec-butyl, tert-butyl). The carbon atom to which R3 is bound is an 
asymmetric carbon; compound [I] of the present invention exhibits marked endothetin receptor-antagonistic action 
because its R3 is of the L-configuration. 

With respect to formula [Q. B4 represents a heterocydic-substrtuted lower aikyt group which may be substituted. 

10 The heterocydic-substrtuted tower alkyl group is a lower alkyl group substituted by a 5- or 6-membered heterocydic 
group having 1 to 4 hetero atoms of O. S, and N (ag.. pyrrolyl. pynoSnyl, pyrroSdinyl, irrcdazotyt, irrcdazolidtnyt. piperid- 
inyl, pyrazotyl, pyrazoiidinyl, pyiidyl, pyrirredyl. pyradinyl, ptperadinyl, pyridazinyl, triazolyl, tetrazofyl. tfhyoVotriadinyl, 
pyridyl. oxazdyl. isoxazolyl, Qxadiazolyl, moipholinyl, furyl, thienyl. thiazolyl. isothiazotyl, thiazoUnyl. thiadiazdyl. triazo- 
lidinyl) and these groups as condensed with other rings such as benzene ring (e.g.. indotyl, isotndotyl. tndoMnyl. ben- 

is zimidazolyl. quinotyl, isoqutnofyl. indazoiyl, benzotriazdyt. tetrazdcpyridyl, tetrazolopyrtdadinyl, benzoxazolyl. 
benzoxadiazdyi, benzothiazotyl. benzothiadiazolyl) . These heterocydic groups may have 1 to 3 substrtuents. Example 
substituents for the heterocydic group on carbon atoms indude Ci. 6 aikyls (e.g., methyl, ethyl, rvpropyl, n-butyl), halo- 
gens (e.g.. fluorine, chlorine, bromine, iodine), hydroxy!, carboxyl, alkoxys (e.g.. methoxy, ethoxy, n-propoxy, n- 
butoxy), C^e alkylcarbonyls (e.g.. formyl, acetyl). Example substrtuents on nitrogen atoms indude aikyte (ag.. 

20 methyl, ethyl, n-propyl, rvbutyl). alkyl carbonyt (e.g., formyl, acetyl) and hydroxy -C^ aikyls (e.g., hydroxymethyl, 2- 
hydroxy ethyl). The lower alkyl group is a straight or branched alkyl group having 1 to 6 carbon atoms, inducing methyl, 
ethyl, n-propyl, isopropyt. n-butyl, iscbutyt, sec-butyl, tert-butyl, n-pentyl, isoamyl, tert-amyl, neoperrtyl and n-hexyl. 
Thus, the heterocycfic-substituted lower alkyl group is a heterocyclic-substrtuted C^ 6 alkyl group. Examples of such 
alkyl groups indude 2-pyridyt-C 1 -6 a*kyls (e.g., 2-pyridylmethyl, 2-(2-pyridyl)ethyl), 3-pyridyl-C^ aikyls (ag., 3-pyridil- 

25 methyl, 2-(3-pyridyl)ethyl) 1 4-pyridyl-C^ aikyls (e.g., 4-pyridilmethyl, 2-(4-pyridyi)ethy0. imkiazol-2-yl-C^ aikyls (ag., 
imtdazd-2-ylmethyl, 2-(imidazol-2-yf)ethyl). imidazol-4-yl-C^ aikyls (e.g.. inrtidazol-4-ylmethyl, 2-(irnidazd-4-yl)ethy0, 
indol-3-yl-C^e aikyls (e.g., indol-3-ylmethyl, 2-(rndol-3-yl)ethyl). N-methylirtdol-S-yl-Cj.e aikyls (e.g., N-methylinck)l-3- 
ytmethyl, 2-(N-methylindol-3-yl)ethyl), N-ethylindol-3-y1-C 1 . € aikyls (e.g., N-ethylindol-3-ylmethyl, 2-(N-ethylindol-3- 
yljethyl). N-hydroxymethylindol-S-yl-Cve altys (e-9 . N-hydroxyrnethyfindol-3-ylmethyl. 2-(N-hydroxyme%lindol-3- 

30 yOethyl), N-formylindd-S-yl-Cve aikyls (ag., N-formylindol-3-ylmethyl. 2-(N-formylindol-3-yf) ethyl), thiazoi-4-yl-C^ 
aikyls (e.g.. thiazol-4-ylmethyl, 2-{thiazol-4-yi) ethyl), and 5-fluoroindol-3-yl-C 1 . 6 aikyls (ag., 5-fluordndol-3-ylmethyl, 2- 
(5-fluoroindol-3-yl)ethyl). R 4 is preferably an indol-3-yl-Ci^ alkyl which may be substituted, wfth greatest preference 
given to indol-3-y (methyl, N-methyiindol-3-ylmethyl. N-hydroxymethytindol-3-yl methyl etc. 

The carbon atom to which R 4 is bound is an asymmetric carbon; compound [I] of the present invention exhibits 

35 marked endothelin receptor-antagonistic action because its R4 is of the D-conf iguration. 

With respect to formula [I], X represents a group having an aromatic ring. Specifically, such groups are groups 
resulting from elimination of one hydrogen atom from the a-amino group of a -ami no acids having at least one aromatic 
cyclic group, and alkylamino groups substituted by an aromatic cydic group. In other words, it is preferable that CO and 
X be bound via an amide bond. The aromatic cydic group is exemplified by aromatic hydrocarbon groups and aromatic 

40 heterocydic groups which may be substituted. Aromatic hydrocarbon groups which may be substituted are Ce. 15 aro- 
matic hydrocarbon groups such as phenyl and a-naphtyl. These aromatic hydrocarbon groups may be substituted by 1 
to 3 substituents selected from the group consisting of halogen atoms (ex. fluorine, chlorine, bromine), hydroxy group, 
C^e alkyl group (ex. methyl, ethyl), C^e alkoxy group (ex methoxy, ethoxy), carboxyl group, alkyl carbonyl (ex. 
formyl, acetyl). alkoxycarbonyt (ex. methoxy carbonyl) and so on. Examples of aromatic hydrocarbon groups which 

45 may be substituted are preferably phenyl, 4*f luorophenyt, 4-chlorophenyl. 4-bromophenyl, 4-hydraxyphenyl, 4-methox- 
yphenyl, 4-methyl phenyl, 1-naphthyl. 2-naphthyl. Preferable aromatic heterocydic groups which may be substituted 
indude 5- or 6-membered aromatic heterocyclic groups having 1 to 4 hetero atoms of O, S, and N and these groups as 
condensed with other aromatic rings such as a benzene ring (e.g., 2 -furyl, 3-furyl, 2-thienyl. 3-thienyl, thiazol-4-yl, 2- 
pyridyl, 3-pyridyi, 4-pyridyl. 2-pyranyl, indoJ-3-yl. N-methylindol-3-yl. 2-quinolyl, quinoxaIin-2-yl). These aromatic hetero- 

so cydic groups may have 1 to 3 substituents which are same as those of the above mentioned aromatic hydrocarbon 
groups. 

In addition to the above-mentioned groups having a substituent, the a-amino acids of a-amino acids having at least 
one aromatic cydic group include those protected by a protecting group, and aromatic rings wherein at least one aro- 
matic cydic group present in the a-amino acid is contained in the substituerrt or protecting group. Said a-amino acid 
55 may be a natural ly*occurring a-amino acid (ag., Qy, Ala. Val. Leu. lie, Ser, Thr, Glu. Asn, Phe. Trp. Met His. Cys, Arg, 
Asn, Gin, Tyr, (l)Tyr, diiodo-Tyr) or a non-natorally-occurring a-amino add (e.g.. Phg, Cha, Nva, Nle, Pya(2), Pya(3). 
Thi), whether of the L-, D- or DL-conf juration. Examples of substituents or protecting groups for the a-amino acid 
indude those present mainly at the 1 -carboxyl group thereof, preferably an ester (ag., benzyl ester, diphenyf methyl 
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ester, trrtyl ester) or an amide (e.g.. phenytarrcde, beruyiarrcd , diphenytamide, da>enzytanrtde, 2-phenytethytanrde. 
2,2-tfphenylethytarnkJe. 1 ,2-diphenylethytantde, indd-3-yfmethytamtde, 2-0ndd-3-yl)ethytarrcde) at th carboxyl 
group. Examples of the amide at the 1 -carboxyl group also include amides with an additional a-amino acid. When there 
is another carboxyl group in adcfition to the 1 -carboxyl group, the substituerrt or protective group may be an ester (e.g.. 
phenyl ester, benzyl ester, cfiphenyl methyl ester, trrtyl ester) or amide (e.g.. phenylarrtde, benzytantde. dqphenytmeth- 
ytamide. diphenylajTtide, dbenzytarrcde. 2-phenylethylanxde. 2.2-diphem/lethylarrcde, 1 ,2-Q3phenylethytarnide. indoJ-3- 
ylmethylamide. 2-0rtdol-3-y0etrtyiarnxie) at that carboxyl group. The substituent or protecting group may also be a sub- 
stituent or protecting group on a functional group other than the carboxyl group (e.g.. hydroxy! group, thiol group, amino 
group) or a substituent on a carbon atom. 

Examples of "groups resulting from elimination of one hydrogen atom from the a-amino acid group of a-amino 
acids having at least one aromatic ring" for X include -Phe-OH. - Tyr-OH. -Trp-OH, -Phg-OH, -{m-F)Tyr-OH, -{p-F)Phe- 
OH. -(p-Cf)Phe-OH, Kp-Me)Phe-OH. -Trp(Me)-OH, -TrtfCHOJ-OH, -Phe-Trp-OH, -Trp-Phe-OH. -Tyr-Trp-OH, -Trp-Phe- 
OH, -<m-F)Tyr-(p-F)Phe-OH, -Ou(OBzl)-OH, -G!u-OBzl. -AsptOBzfJ-OH. -Asp-OBzl, -Asp-Asp(OBzi)-OH, -GlufNBzy- 
OH, -Glu(NHBzi)-OH, - Asp(NBzi 2 )-OH. -Asp(NHBzl)-OH, -Glu-NBzfe. -Gtu-NHBzl, - Asp-NBz^, -Asp-NHBzl. -Glu- 
NHCHPhCH 2 Ph, -Asp-NHCHPhCHgPh, -Giu-NHCf^CHPhj, -Asp-NHCHzCHPha. -GtuCNHCHPhCHgPh^OH. - 
Asp(NHCHPhCH2Ph)-OH, -GIuJNHCHzCHPh^-OK -AsriNHCKfeCHPh^-OH, -GlutNHCHaCHg-lndJ-OH, - 
AsptNHCHgCHs-lndJ-OH, -Giu-NHCH 2 CH2-lnd, -Asp-NHCH 2 CH2-lnd. -Trp-NH-lrtd(OH) and -Tyr-lqu(OH), -(f)Tyr-Phe- 
OH. -Trp-Trp-OH, -Tyr(Bzl)-Phe-OH, - Tyr(Bzf)-Trp-OH, -(QTyr-Trp-OH. -(l)Tyr-Tyr-OH. -Trp-His-OH, -His-Trp-OH. -Tyr- 
His-OH, -His-Tyr-OH, -Phe-His-OH, - His-Phe-OH, -Phe-Trp-OH. -Phe-Trp-OH. -Phe-Tyr-OH, -Phe-Phe-OH. The amino 
acids constituting these groups may be of the L-, D- or DL configuration. 

The aikylamino group for the "alkytamino group substituted for by an aromatic cyclic group" for X is specifically a 
C^-io aikylamino group or a C^o cycloalkylamino group. The aromatic cyclic group is present as a substituent on car- 
bon or nitrogen of these aikylamino groups (e.g., methylamino, ethylamino, n-propoxylamino, isopropyiamino, n- 
butyi amino, isobutyl amino, sec-butyl amino, tert-butyiamino, n-pentytamino. n-hexylamino. n-decylamino, cydopro- 
pylamino, cydopentylamino. cyclohexytamino, cyclohexylmethyl amino, 2 -cydohexyl ethylamino). Examples of the aro- 
matic cydic group are the same as specified above. Thus, "the alkytamino group substituted for by an aromatic cyclic 
group" is exemplified by-NBzfe, -NEBzl, -NHCHPhCHgPh. - NHCHsCHPhg and -NHCh^CHa-lnd. 

With respect to formula [I], Rg represents a hydrogen atom, a lower alkyl group which may be substituted or an aro- 
matic cydic group which may be substituted. The lower alkyl group is a straight or branched alkyl group having 1 to 6 
carbon atoms, induding methyl, ethyl, n -propyl, isopropyl, n -butyl, isobutyl, sec-butyl, tert-butyl, n-pentyi, isoamyl. tert- 
amyl, neopentyl and n-hexyl. These lower alkyl groups may have 1 to 3 substituents. Examples of the substrtuents 
indude aromatic cydic groups (e.g., C^ 5 aromatic hydrocarbon groups and 5- to 6-membered aromatic heterocyclic 
group which contain 1 to 4 hetero atoms of O, S. and N and these groups as condensed with another aromatic ring (ag., 
benzene ring) such as phenyl, naphthyl. indenyl, furyl, thienyl, pyridyl, quinolyl, pyranyl, imidazolyl, pyrimidyl, purinyl, 
indolyO. sutfur-containing groups (e.g., thione. mercapto, methyrthio, ethylthio, phenyfthio), oxygen-containing groups 
(e.g., ketone, hydroxy, methoxy, ethoxy, phenoxy, benzyioxy) and nitrogen-containing groups (e.g.. amino. N -methyl - 
amino, N- ethyl amino, guanidino). The aromatic cydic group is an aromatic hydrocarbon group or aromatic heterocyclic 
group which may be substituted. Such an aromatic hydrocarbon group is one having 6 to 12 carbon atoms (e.g.. phenyl, 
1 -naphthyl, 2-naphthyl). The aromatic heterocydic group is a 5- or 6-membered cydic group containing 1 to 4 hetero 
atoms of 0, S, and N and these groups as condensed with rings such as benzene ring (e.g., furyl, thienyl. pyridyl, thia- 
zolyl, imidazolyl. indolyl). Examples of substrtuents for these aromatic hydrocarbon groups or aromatic heterocydic 
groups indude alkyis (e.g., methyl, ethyl, n-propyl, n-butyl). halogens (e.g., fluorine, chlorine, bromine, iodine). C v 
6 alkoxys (eg., methoxy, ethoxy, n-propoxy. isopropoxy, n-butoxy, tert-butoxy), alkylthios (e.g.. methyrthio, ethytthio, 
n-propylthio, isopropylthio, n-butytthio, tert-butylthio). C,^ aJkytearbonyte (e.g.. formyl. acetyl), alkoxycarbonyts 
(e.g.. methoxy carbonyl, ethoxy carbon yl, isopropoxycarbonyl. tert-butoxy carbon yO- The number of the substituents is 1 
to 3. R6 is 0) a C r C6 alkyl group (such as methyl, ethyl, n-propyl, isopropyl. n-butyl. isobutyl, sec-butyl, tert-butyl, n- 
pentyl. isoamyl, tert-amyl, neopentyl or n-hexyl), (ii) 5- to 6-membered aromatic hetero cydic groups which contain 1 to 
4 hetero atoms of O. S, and N (e.g., furyl, thienyl. pyridyl) or (Hi) a lower alkyl group substituted by an aromatic hetero- 
cydic group such as a 5- to 6-membered cydic group which contain 1 to 4 hetero atoms of O, S, and N and the group 
as condensed with another ring (e.g., benzene ring) such as 2-pyridylmethyl, 3-pyridylmethyl. 4-pyridylmethyt, indol-3- 
y!m ethyl, N-methylindol-3-yI-methyt. N-formylindol-3-ylmethyl 2 -thienyl -methyl, 3-thiertyl -methyl, 2-imidazdyl-methyl. 
The carbon atom to which R6 is bound is an asymmetric carbon, which may be of the L-, D- or DL configuration, with 
preference given to the D -configuration. With respect to formula [I], n represents an integer of 0 or 1 to 4, ideally 0. Pro- 
vided that n is 0. the -NfRsJ-CHfReHCH^rvCO- moiety is represented by -NJRsJ-CHfReJ-CO-; therefore, this moiety is 
an a-amino acid residue (e.g.. Ala, Val, Leu, lie, Trp, Pya(2), Pya(3)), preferably Ala, Trp, Pya(2) or Pya(3). With respect 
to formula [I], m represents an integer of 2 to 6. -NH-(C^)rrvCO- represents pAla for m = 2, GABA for m = 3 and cAhx 
for m = 5. 

Peptide [I] of the present invention is structurally unique at the -NH-fCi-ym-CO-X moiety. By having at least one 
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aromatic ring at the X moiety, the peptid exhibits marked endothelin receptor- antagonistic action. This contribution of 
the aromatic ring to endothelin receptor-antagonistic action is evident from comparatrv data (IC50) on peptides having 
an aromatic ring (compounds of Examples) and those having no aromatic ring (compounds of Reference Examples), 
as described in Test Example given below. Peptide [I] of the present invention includes salts thereof. Such salts are salts 
5 with base when [Q is an acidic compound, and salts with arid when [I] is a basic compound. Example salts of peptide 
[(] with base include alkali metal salts (e.g.. sodium salt, potassium salt), alkaline earth metal salts (ag.. calcium salt, 
magnesium salt), ammonium salt and organic base salts (&g., pyridine salt triethyfamine salt). Example salts of pep- 
tide [Q with acid include inorganic actd salts (e.g.. hydrochloride, sulfate, nitrate) and organic arid salts (ag., acetate, 
oxalate, p-toiuenesulfonate). 

10 Peptide [I] of the present invention can be produced by a known conventional means of peptide production or a 
method based thereon, whether it is based on solid-phase synthesis or liquid-phase synthesis, for instance. Accord- 
ingly, the desired peptide can be produced by condensing the partial peptide or amino acids capable of constituting the 
peptide represented by formula [I] and the remaining moiety, and when the product has a protected group, deprotecting 
the product. Example methods of condensation or deprotection include the following methods ® through ©: 

is 

® M. Bodartszky and MA Ondetti. Peptide Synthesis, Irtterscience Publishers. New York (1966). 
@ Schroeder and Luebke. The Peptide, Academic Press, New \brk (1965). 
@ N. Izumiya et al. f Peputido Gosei no Kiso to Jikken, Maruzen (1975). 

@ H. \ajima and S. Sakaktoara. Seikagaku Jikken Koza 1, Tanpakusitsu no Kagaku IV. 205 (1977). 
20 © H. Yajima. Zoku lyakuhin no Kaihatsu. Vd. 14. Peptide Synthesis, Hirokawa Shoten. 

After completion of the reaction, ordinary purifying methods such as solvent extraction, distillation, column chroma- 
tography, liquid chromatography and recrystaliization can be used in combination to purify and isolate peptide [Q. 

25 [Effect of the invention] 

Peptide [I] of the present invention (inducing pharmacologically acceptable salts thereof; the same applies below) 
exhibits endothelin receptor-antagonistic action. The endothelin may, for example, be endothelin-1, -2 or -3 as 
described in Pharmacia, Vol. 26, pp. 21-24 (1 990); the antagonist of the present invention exhibits marked antagonistic 

30 action on endothelin-1 and endothelin-2. Peptide [I] is pharmaceuticatly useful as a prophylactic and therapeutic agent 
for hypertension, cardiovascular disease and renal disease. For these purposes, peptide [I] may be orally or non-orally 
administered in the form of a liquid or solid to mammals (e.g.. humans, rabbits, dogs, cats, rats, mice). It is a common 
practice to non-orally administer it in the form of a liquid (e.g., injection). Although the dose volume varies depending 
on subject, target disease, symptoms, method of administration and other factors, for non-oral use in treating adult 

35 hypertension it is advantageous to administer peptide [I] in the form of an injection at about 0.01 to 50 mg, preferably 
about 0.05 to 20 mg, most preferably 1 to 20 mg, per kg body weight, 1 to 3 times daily by intravenous injection. For oral 
administration, peptide [I] is administered at about 5 mg to 1 g, preferably about 10 to 100 mg per kg body weight 1 to 
3 times daily. Injections include subcutaneous, intracutaneous, intramuscular and drip infusion injections, as well as 
intravenous injections. Such injections are prepared by a known method wherein peptide [I] is dissolved, suspended or 

40 emulsified in a sterile aqueous or oily solution. Example aqueous solutions for injection include physiological saline and 
isotonic solutions containing glucose and other auxiliaries, which may be used in combination with appropriate dissolu- 
tion aids such as alcohols (e.g., ethartol), polyalcohols (e.g., propylene glycol, polyethylene glycol) and nonionic sur- 
factants (e.g., Pdysorbate 80, HCO-50). Examples of oily solutions include sesame on and soybean oil. which may be 
used in combination with dissolution aids such as benzyl benzoate and benzyl alcohol. The injection thus prepared is 

45 usually packaged in an appropriate ampule. 

Examples of pharmacologically acceptable salts of peptide [I] which can be used for the endothelin receptor-antag- 
onist of the present invention include alkali metal salts (e.g., sodium salt potassium salt), alkaline earth metal salts 
(e.g., calcium salt, magnesium salt), ammonium salts, organic base salts (e.g., pyridine salt triethytamine salt), inor- 
ganic acid salts (e.g.. hydrochloride, sulfate, nitrate) and salts of organic acid (e.g.. acetate, oxalate, p-toluenesul- 

50 fonate). 

[Examples] 

The present invention is hereinafter described in more detail by means of the following working examples, refer- 
55 ence examples and a test example. In the examples given below, amino acids are of the L-configuration unless other- 
wise stated. 

The conditions of thin -layer chromatography and HPLC used in the examples are as follows: 
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(1) Thin-layer chromatography (TLC) 



5 



Merck Kiesel Gel 60 

Rf1 chloroforrTHnethanol 95:5 

Rf2 crdoroform-methanol -acetic acid 30:10:5 

Rf3 chlorofornwrtethanol-^O 70:30:5 



(2) HPLC 



10 



Column : 
Eluertts : 



WAKOSIL 5Q8 (4.6 x 100 mm) 

Eluted on a linear density gradient from solution 

A to solution B (50 minutes) 

Solution A (0.1% aqueous solution of trifluoroacetic acid) 
Solution B (acetonitrile containing 0.1% trifluoroacetic acid) 
1 .0 ml/min 



is 



Row rate: 



Example 1 



Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-{D)Phe-OH 



20 



Boc-Tyr-OH (1.41 g) and HONB (1.08 g) were dissolved in acetonitrile (20 ml), and WSCD HQ was added under 
ice cooling conditions, followed by stirring for about 2 hours. To this solution was added an acetonitrile solution (20 ml) 
containing H-(D)Phe-OBzl HCI (1.31 g) and triethyt amine (0.67 ml), followed by stirring for 4 hours. The solvent was dis- 
tilled off under reduced pressure, the resulting residue was dissolved in ethyl acetate (80 ml), and N.N-diisopropyteth- 
25 ytenediamine (0.2 ml) was added, followed by stirring for 1 0 minutes. Then the mixture was sequentially washed with a 
saturated sodium hydrogen carbonate solution, 0.2 N hydrochloric acid and pure water and dried over anhydrous 
sodium sulfate. The solvent was distilled off under reduced pressure to yield a crystal of Boc-Tyr-(D)Phe-OBzl (2.28 g). 

TLC: 0.52 (Rf1), 0.79 (Rf2) 



Boc-Tyr-(D)Phe-OBzl (2.08 g) was dissolved in 4 N hydrochloric acid/ethyl acetate (8 ml). After this solution was 
kept standing at room temperature for 30 minutes, the solvent was distilled off under reduced pressure. The separating 
crystal was filtered with diethyl ether and dried, after which it was dissolved in N.N^imethyrformamide (10 ml). To this 
solution were added an acetonitrile solution (10 ml) of Boc-pAla-ONB which had been synthesized from Boc-pAla-OH 

35 (0.84 g). HONB (0.88 g) and WSCD • HQ (0.92 g), and triethylamine (0.60 ml), followed by stirring at room temperature 
overnight. After the solvent was distilled off under reduced pressure, the residue was dissolved in ethyl acetate (80 ml), 
and N,N-diisopropylethylenediamine (0.4 ml) was added, followed by stirring for 10 minutes. Then the mixture was 
sequentially washed with a saturated sodium hydrogen carbonate solution, 0.2 N hydrochloric acid and pure water and 
dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to yieid a crystal of Boc-pAla- 

40 Tyr-(D)Phe-OB2l(1.48g). 

TLC: 0.38 (Rf1), 0.76 (Rf2) 

Boc-pAla-Tyr-{D)Phe-OBzl (1.47 g) was dissolved in 4 N hydrochloric acid/ethyl acetate (10 ml). After this solution 
45 was kept standing at room temperature for 30 minutes, the solvent was distilled off under reduced pressure. The sepa- 
rating crystal was filtered with diethyl ether and dried, after which it was dissolved in N.N-dimethylformamide (10 ml). 
To this solution were added an acetonitrile solution (10 ml) of Boc-(D)Ala-ONB which had been synthesized from Boc- 
(D)AJa-OH (0.52 g), HONB (0.54 g) and WSCD • HQ (0.58 g), and triethylamine (0.37 ml). followed by stirring at room 
temperature overnight. After the solvent was distilled off under reduced pressure, the residue was dissolved in ethyl 
so acetate (80 ml), and N,N-diisopropylethylenediamine (0.4 ml) was added, followed by stirring for 10 minutes. Then the 
mixture was sequentially washed with a saturated sodium hydrogen carbonate solution, 0.2 N hydrochloric acid and 
pure water and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to yield a 
crystal of Boc-(D)Ala-pAJa-Tyr-(D)Phe-OBzl (1.50 g). 

55 TLC: 0.36 (Rf1), 0.76 (Rf2) 

Boc-(D)Ala-pAla-Tyr-(D)Phe-OBzJ (1.32 g) was dissolved in 4 N hydrochloric acid/ethyl acetate (10 ml). After this 
solution was kept standing at room temperature for 30 minutes, the solvent was distilled off under reduced pressure. 



30 



10 



EP0 552 489B1 



The separating crystal was filtered with diethyl ether and dried, after which it was dissolved in N,r4<fimethyt!brrrarrKle 
(10 ml). To this solution were added an acetonrtrile solution (10 ml) of Boc-(D)Trp-ONB which had been synthesized 
from Boc-(D)Trp-OH (0.67 g), HONB (0.43 g) and WSCO • Ha (0.46 g). and triethytamine (0.30 ml), followed by stirring 
at room temperature overnight. After the solvent was distilled off under reduced pressure, the residue was dissolved in 
5 ethyl acetate (80 ml), and N.N^osopropylethylenediarnine (0.4 mi) was added, followed by stirring for 10 minutes. Then 
the mixture was sequentially washed with a saturated socfium hydrogen carbonate solution, 0.2 N hydrochloric add and 
pure water and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to yield a 
crystal of Boo-(D)Trp-(D)Aia-pAla-Tyr-(D)Phe-Oazl (1.48 g). 

w TLC: 0.22 (Rf1), 0.75 (Rf2) 

Boc-(D)Trp-(D)Ala-pAIa-Tyr-(D)Phe-OBzl (1.27 g) was dssoh/ed in 4 N hydrochloric acid/ethyl acetate (10 mi). 
After this solution was kept standing at room temperature for 30 minutes, the solvent was distilled off under reduced 
pressure. The separating crystal was filtered with diethyl ether and dried, after which it was dissolved in N,N-dtmethyl- 

15 formamide (10 mi). To this solution were added an acetonrtrile solution (10 ml) of Boc-Leu-ONB which had been syn- 
thesized from Boc-Leu-OH • HjjO (0.41 g), HONB (0.33 g) and WSCD • HQ (0.35 g). and friethytamine (0.22 mi), 
followed by stirring at room temperature overnight After the solvent was distilled off under reduced pressure, the resi- 
due was dissolved in ethyl acetate (80 ml), and N,N-ditsopropylethylenediamine (0.4 mi) was added, followed by stirring 
tor 10 minutes. Then the mixture was sequentially washed with a saturated sodium hydrogen carbonate solution, 0.2 N 

20 hydrochloric acid and pure water and dried over anhydrous sodium sulfate. The solvent was distSled off under reduced 
pressure to yield a crystal of Boc-Leu-(D)Trp-(D)Aia-pAla-Tyr-(D)Phe-OBzl (1.30 g). 

TLC: 0.23 (Rf1), 0.76 (Rf2) 

25 Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OBzl (0.2 g) was dissolved in methanol (50 ml) and then catalytically 
reduced in a hydrogen stream in the presence of palladium black catalyst After the catalyst was fitered out and the sol- 
vent was distilled off, the residue was dissolved in a 50% aqueous solution of acetic acid (3 ml) and applied to a column 
(2 x 95 cm) of Sephadex G-25, packed with 50% aqueous acetic acid, ami developed with the same solvent. The major 
fractions were collected and lyophilized to yield a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH (170 

30 mg). 

TLC (Rf2) 0.19. HPLC eluting time 24.6 minutes 

Mass analysis: (M+H) + = 870 

35 Example 2 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe-OH 

Using H-Phe-OBzi • HCI in place of H-(D)Phe-OBzl • HC1 in the production in Example 1 . the same procedure as in 
40 Example 1 was followed to yield 160 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe-OH. 

TLC (Rf2) 0.19, HPLC eluting time 24.6 minutes 

Mass analysis: (M+H) + = 870 

45 Example 3 

Production of Boc-Leu-(D)Trp-(D)Ala-pAia-(D)Tyr-<D)Phe-OH 

Using Boc-(D)Tyr-OH in place of Boc-Tyr-OH in the production in Example 1 . the same procedure as in Example 1 
so was followed to yield 90 mg of a white powder of Boc-Leu*(D)Trp-(D)Ata-pAla-(D)Tyr-{D)Phe-OH. 

TLC (Rf2) 0.19, HPLC eluting time 24.4 minutes 

Mass analysis: (M+H) + = 870 

55 
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Example 4 

Production of Boc-Leu-(D)Trp-{D)Ala-pAla-(D)Tyr-Ph8-OH 

Using Boc-(D)TyrOH in place of Boc-Tyr-OH in the production in Example 2, the same procedure as in Example 1 
was followed to yield 87 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-Phe. 

TLC (Rf2) 0.19. HPLCeluting time 24.6 minutes 

Mass analysis: (M+H) + = 870 

Example 5 

Production of Boc-Leu-(D)Trp-(D)Ala-cAhx-Tyr-Phe-OH 

Using Boc-eAhx-OH in place of Boc-pAla-OH in the production in Example 2. the same procedure as in Example 1 
was followed to yield 1 16 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-cAhx-Tyr-Phe-OH. 

TLC (Rf2) 0.20. HPLC eluting time 24.9 minutes 

Mass analysis: (M+H) + = 91 2. 1 

Example 6 

Production of Boc-Leu-(D)Trp^D)Trp-pAla-Tyr-Phe-OH 

Using Boc-(D)Trp-OH in place of Boc-<D)Ala-OH in the production in Example 2, the same procedure as in Exam- 
ple 1 was followed to yield 106 mg of a white powder of Boc-Leu-(D)Trp-{D)Trp-pAla-Tyr-Phe-OH. 

TLC (Rf2) 0.26. HPLC eluting time 26.8 minutes 

Mass analysis: {M+H) + = 986. 1 

Example 7 

Production of Boc-Leu-(D)Trp-{D)Ala-pAla-(D)Tyr-OH 

Using Boc-(D)Tyr-OBzl in place of Boc-Tyr-(D)Phe-OBzl in the production in Example 1 , the same procedure as in 
Example 1 was followed to yield 126 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-OH. 

TLC (Rf2) 0.23. HPLC eluting time 22.2 minutes 

Mass analysis: (M+H) + = 723.8 

Example 8 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-OH 

Using Boc-Tyr-OBzl in place of Boc-Tyr-<D)Phe-OBzl in the production in Example 1, the same procedure as in 
Example 1 was followed to yield 60 mg of a white powder of Boc-Leu-(D)Trp-{D)Ala-pAla-Tyr-OH. 

TLC (FW2) 0.23, HPLC eluting time 22.4 minutes 

Mass analysis: <M+H) + = 723.7 

Example 9 

Production of Boc-Leu-(D)Trp-(D)AIa-pAla-(D)Phe-OH 

Using Boc-(D)Phe-OBzl in place of Boc-Tyr-{D)Phe-OBzl in the production in Example 1 , the same procedure as 
in Example 1 was followed to yield 96 mg of a white powder of Boc-Leu^D)Trp-(D)Ala-pAJa-(D)Phe-OH. 

TLC (Rf2) 0.24. HPLC eluting time 24.5 minutes 
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Mass analysts: (M+H) + = 707.8 
Example 10 

Production of Boc-Leu-(D)Trp-(D)Ala-pAia-Phe-OH 

Using Boc-Phe-OBzl in ptece of Boc-Tyr-(D)Phe-OBzl in the production in Example 1 . the same procedure as in 
Example 1 was followed to yield 1 13 mg of a white powder of Boc-Leu-(D)Trp-(D)Ata-pAla-Phe. 

TLC (Rf2) 0.24, HPLC eluting time 24.5 minutes 

Mass analysis: (M+H)+ = 707.8 

Example 11 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-(D)(m-F)Tyr-OH 

Using Boc-(D)(m-F)Tyr-OBzl in place of Boc-Tyr-{D)Phe-OBzl in the production in Example 1 . the same procedure 
as in Example 1 was followed to yield 97 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-(D)(m-F)Tyr-OH. 

TLC (Rf2) 0.26. HPLC eluting time 22.5 minutes 

Mass analysis: (M+H) + = 741.3 

Example 12 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-{m-F)Tyr-OH 

Using Boc-<m-F)Tyr-OBzl in place of Boc-Tyr-{D)Phe-OBzl in the production in Example 1 . the same procedure as 
in Example 1 was followed to yieW 108 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pA!a-(m-F)Tyr-OH. 

TLC (Rf2) 0.26, HPLC eluting time 22.5 minutes 

Mass analysis: (M+H) + = 741.3 

Example 13 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-{D)(p-F)Phe-OH 

Using Boc-(D)(p-F)Phe-OBzl in place of Boc-Tyr-(D)Phe-OBzl in the production in Example 1. the same procedure 
as in Example 1 was followed to yield 145 mg of a white powder of Boc-Leu-<D)Trp-{D)Ala-pAla-(D){p-F)PheOH. 

TLC (Rf2) 0.41, HPLC eluting time 24.9 minutes 

Mass analysis: (M+H) + = 725.8 

Example 14 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-{p-F)Phe-OH 

Using Boc-(p-F)Phe-OBzl in place of Boc-Tyr-(D)Phe-OBzl in the production in Example 1 , the same procedure as 
in Example 1 was followed to yield 89 mg of a white powder of Boc-Leu-{D)Trp-(D)Ala-pAIa-(p-F)PheOH. 

TLC (Rf2) 0.41 , HPLC eluting time 24.9 minutes 

Mass analysis: (M+H) + = 725.8 

Example 15 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-{D)Phg-OH 

Using Boc-(D)Phg*OBzl in place of Boc-Tyr-(D)Phe-OBzl in the production in Example 1. the same procedure as 
in Example 1 was followed to yield 49 mg of a white powder of Boc-Leu-(D)Trp-(D)Aia-pAla-(D)Phg-OH. 
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TLC (Rf2) 0.24, HPLC eluting time 24.1 minutes 

Mass analysis: (M+H)+ = 693.3 

Example 16 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Tn>OH 

Using Boc-Trp-OBzl in place of Boc-Tyr-(D)Phe-OBzJ in the production in Example 1, the same procedure as in 
Example 1 was followed to yield 198 mg of a white powder of Boc-Leu-(D)Trp-(D)Aia-pAla-Trp-OH. 

TLC (Rf2) 0.27, HPLC eluting time 24.3 minutes 

Mass analysis: (M+H) + a 746.3 

Example 17 

Production of Bcc-Leu-(D)Trp^D)Ala-^a-Tyr-(D)Trp-OH 

Using H-(D)Trp-OBzl • HO in place of H-(D)Phe-OBzl • HCI in the production in Example 1 , the same procedure as 
in Example 1 was followed to yield 160 mg of a white powder of Boc-Leu-{D)Trp-{D)Ala-pAla-Tyr-(D)Trp-OH. 

TLC (Rf2) 0.19, HPLC eluting time 27.0 minutes 

Mass analysis: (M+H) + ° 909.5 

Example 18 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Trp-(D)Phe-OH 

Using Boc-Trp-OH in place of Boc-Tyr-OH in the production in Example 1 , the same procedure as in Example 1 was 
followed to yield 203 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Trp-(D)Phe-OH. 

TLC (Rf2) 0.26. HPLC eluting time 26.4 minutes 

Mass analysis: (M+H) + = 893.5 

Example 19 

Production of Adamantan-1 -ylcarbonyl-Leu-(D)Trp-(D)Ala-pAJa-Tyr-(D)Phe-OH 

Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)PheOBzl (0.1 g) was dissolved in 4 N hydrochloric acid/ethyl acetate (1 ml). 
After this solution was kept standing at room temperature for 30 minutes, the solvent was distilled off under reduced 
pressure. The residue was filtered with diethyl ether and dried, after which it was dissolved in N.N^Jirnetrr/lformarrude 
(1 ml). After neutralization of this solution by the addition of triethytamine (15 ji), adamantan- 1 -ylcarbonyl chloride (25 
mg) was added, followed by stirring for 3 hours. After the solvent was distilled off under reduced pressure, the residue 
was dissolved in ethyl acetate (20 ml) and sequentially washed with a saturated sodium hydrogen carbonate solution, 
0.2 N hydrochloric acid and pure water, and dried over anhydrous sodium sulfate. The solvent was distilled off under 
reduced pressure to yield a powder of ao^mantan-1-yfcartonyl-L (0.1 g). This 

powder was dissolved in methanol (50 ml) and then catalyticaily reduced in a hydrogen stream in the presence of pal- 
ladium black catalyst. After the catalyst was filtered out and the solvent was distilled off, the residue was dissolved in a 
50% aqueous solution of acetic acid (3 ml) and applied to a column (2 x 95 cm) of 50% Sephadex G-25, packed with 
50% aqueous acetic acid, and developed with the same solvent. The major fractions were collected and lycphiiized to 
yield a white powder of adamantan- Vylc;arbc^-Leu-(D)Trp-{D)Ala-pAla-TyT-{D)Phe-OH (70 mg). 

TLC (Rf2) 0.22. HPLC eluting time 26.7 minutes 

Mass analysis: (M+H) + « 932.5 
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Example 20 

Production of Adamantarvl -yk^rtx>^ 

Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe-OBzl was reacted in the same manner as in Example 19 to yield 50 mg of a 
white powder of adamantan-1-ytcarbonyl-Leu-(D)TrD^ 

TLC (Rf2) 0.22, HPLC eluting time 26.7 minutes 

Mass analyse: (M+H) + = 932.4 

Example 21 

Production of (ISM-)-CajrphanyK^ 

Boc-Leu-(D)Trp-{D)AJa-pAla-Tyr-(D)Phe-OBzl was reacted with (lS)-(-)-Carnphanyl chloride in the same manner 
as in Example 19 to yield 50 mg of a white powder of (1SH-)-Carrphartyl-Leu-(D)Trp-p^ 

TLC (Rf2) 0.23, HPLC eluting time 26.5 minutes 

Mass analysis: (M+H) + = 951.1 

Example 22 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Glu(OB2l)-OH 

Using Boc-Glu(OBzl)-OPac in place of Boc-Tyr-(D)Phe*OBzl in the production in Example 1, the same procedure 
as in Example 1 was followed to yield Boc-Leu-(D)Trp-{D)Ala-pAla-Glu(OBzl)-OPac, which was dissolved in 90% acetic 
acid and treated with zinc powder at room temperature for 1 hour, after which it was applied to a column (2 x 95 cm) of 
Sephadex G-25, packed with 50% aqueous acetic acid, and developed with the same solvent. The major fractions were 
collected and iyophilized to yield a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Glu(OBzl)-OH (30 mg). 

TLC (Rf2) 0.20, HPLC eluting time 25.3 minutes 

Mass analysis: (M+H) + = 779.2 

Example 23 

Production of Boc-Leu-(D)Trp-(D)A!a-pAla-GJu-OBzl 

Using Boc-Qu(OPac)-OBzi in place of Boc-Glu(OBzl)-OPac in the production in Example 22, the same procedure 
as in Example 22 was followed to yield 53 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Glu-OBzl. 

TLC (Rf2) 0.19, HPLC eluting time 25.1 minutes 

Mass analysis: (M+H) + =» 779.2 

Example 24 

Production of Boc-Leu-(D)Trp-(D)Ala-pAia-(D)Asp(OBzI)-OH 

Using Boc-(D)Asp(OBzl)-OPac in place of Boc-G!u(OBzl)-OPac in the production in Example 22, the same proce- 
dure as in Example 22 was followed to yield 59 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-(D)Asp{OBzl)-OH. 

TLC (Rf2) 0.19. HPLC eluting time 25.7 minutes 

Mass analysis: (M+H) + = 765. 1 

Example 25 

Production of Boc-Leu-{D)Trp-(D)Ala-pAla-{D)Asp-OBzl 

Using Boc-(D)Asp(OPac)-OBzl in place of Boc-Glu(OBzl)-OPac in the production in Example 22, the same proce- 
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dure as in Example 22 was followed to yield 65 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-(D)A^>-OBzl. 

TLC (Rf2) 0.19. HPLC eluting time 25.7 minutes 

Mass analysis: (M+H) + = 765. 1 

Example 26 

Production of Boc-Leu^DJTrpHDJAIa-pAla-Glu-NHCHPhCHaPh 

Using Boc-GiufOBzlJ-NHCHPhC^Ph which had been synthesized from Boc-Glu(OBzO-OH and 1,2-diphenytethyl- 
amine in place of Boc-Tyr-{D)Phe-OBzJ in the production in Example 1 , the same procedure as in Example 1 was fol- 
lowed to yield 45 mg of a white powder of Boc-Leu-(D)Trp-(D)Aia-pAla-au-NHCHPhCH2Ph. 

TLC (Rf2) 0.25. HPLC eluting time 26.9 minutes 

Mass analysis: (M+H) + = 868.6 

Example 27 

Production of Boc-Leu-(D)Trp-(D)Ala-GAhx-GIu-NHCH 2 CHPh2 

Using Boc-aufOBzJJ-NHCh^CHPr^ which had been synthesized from Boc~GJu(OBzl)-OH and 2,2-diphenylethyl- 
amine in place of Boc-Tyr-Phe-OBzl in the production in Example 5, the same procedure as in Example 1 was followed 
to yield 64 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-cAhx-Glu-NHCH2CHPh2. 

TLC (Rf2) 0.27, HPLC eluting time 26.9 minutes 

Mass analysis: (M+H) + =910.6 

Example 28 

Production of Boc-Leu-(D)Trp-(D)Ala-cAhx-Asp-NHCHPhCH2Ph 

Using Boc-AspCOBzlJ-NHCHPhC^Ph which had been synthesized from Boc-Asp(OBzl)-OH and 1,2-diphe- 
nyiethyiamine in place of Boc-Glu(OBzl)-NHCH 2 CHPh2 in the production in Example 27, the same procedure as in 
Example 1 was followed to yield 66 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-cAhx-Asp-NHCHPhCH2Ph. 

TLC (Rf2) 0.27. HPLC eluting time 26.7 minutes 

Mass analysis: (M+H) + = 896.9 

Example 29 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Asp-NHCH2CHPh2 

Using Boc-Asp(OBzl)-NHCH2CHPh2 which had been synthesized from Boc-Asp{OBzl)OH and 2,2-diphenylethyl- 
amine in place of Boc-GlufOBzO-NHCHPhCK^Ph in the production in Example 26, the same procedure as in Example 
1 was followed to yield 78 mg of a white powder of Boc-Leu-tDJTrp^DJAIa-pAla-Asp-NHCK^CHPr^. 

TLC (Rf2) 0.28, HPLC eluting time 26.6 minutes 

Mass analysis: (M+H) + = 854.9 

Example 30 

Production of Boc-Leu-(D)Trp-{D)Ala-pAla-Asp-NHCH2CH2-lnd 

Using Boc-Asp{OBzl)-NHCH2CH2-lnd which had been synthesized from Boc-Asp(OBzJ)-OH and 2-(indol-3- 
yOethylamine in place of Boc-glu(OBzl)-NHCHPhCH2Ph in the production in Example 26, the same procedure as in 
Example 1 was followed to yield 1 15 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Asp-NHCH2CH2-lnd. 

TLC (Rf2) 0.17, HPLC eluting time 24.5 minutes 
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Mass analyse: (M+H) + = 817.9 
Example 31 

Production of Boc-Lai-(D)Trp-{D)Ala-pAIa-Asp<NHCH2CH2-lnd) 

Using Boc-AsrtNHCHgCHa-lnoOOBzl in place of Boc-AstfOBzQ-NHCHgC^-Inti in the production in Example 30, 
the same procedure as in Example 1 was followed to yield 86 mg of a white powder of Boc-Leu-(D)Tip^D)Ala-flAla- 
Asp(NHCH 2 CH 2 -!nd). 

TLC (Rf2) 0.18. HPLC eluting time 24.5 minutes 

Mass analyse: (M+H) + = 81 7.8 

Example 32 

Production of BcKJ-Leu-tDJTrpKDJAla-pAla^Slu-AsptNBzy-NHCHgCHj-Ind 

Using Boc-GlufOBzlJ-AsptNBzy-NHCI-^CHa-Ind in place of Boc-Asp{OB2l)-NHCH2CH2-lnd in the production in 
Example 30, the same procedure as in Example 1 was followed to yield 100 mg of a white powder of Boc-Leu-(D)Trp- 
(DJAIa-pAla-Glu-AspCNBzy-NHCHgCHg-lnd. 

TLC (Rf2) 0.25, HPLC eluting time 28.8 minutes 

Mass analysis: (M+H) + = 1 1 25.9 

Example 33 

Production of Boc-Leu-fDJTrp-tDJAIa-pAIa-Glu-AsrtNHChlaCHa-lndJ-NBzIs 

Using Boc-Glu(OBzl)-Asp{NHCH2CH 2 -lnd)-NBzl 2 in place of Boc-Asp{NHCH2CH2-tnd)-OBzl in the production in 
Example 31, the same procedure as in Example 1 was followed to yield 92 mg of a white powder of Boc-Leu-(D)Trp- 
(DJAIa-pAla-Glu-AsptNHC^Ch^-lrKO-NBrla. 

TLC (Rf2) 0.26, HPLC eluting time 28.8 minutes 

Mass analysis: (M+H) + * 1 1 26.0 

Example 34 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Asp-NBzl2 

Using Boc-Asp(OBzl)-NBzl2 in place of Boc-AspfOBziJ-NHO^CH^Ind in the production in Example 30. the same 
procedure as in Example 1 was followed to yield 68 mg of a white powder of Bc*;-Leu-(D)Trp-(D)Ala-pAIa-Asp-NBzl2. 

TLC (Rf2) 0.21 , HPLC eluting time 26.9 minutes 

Mass analysis: (M+H) + = 854.4 

Example 35 

Production of Boc-Leu-(D)Trp-(D)Ala-GABA-Tyr-Phe-OH 

Using Boc-GABA-OH in place of Boc-pAla-OH in the production in Example 2, the same procedure as in Example 
1 was followed to yield 160 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala*GABA-Tyr-Phe*OH. 

TLC (Rf2) 0.20, HPLC eluting time 24.8 minutes 

Mass analysis: (M+H) + = 884.9 
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Example 36 

Production of Boc-Leu-(D)Trp-(D)Ala-cAhx-NHCHPhCH2Ph 

Using 1,2-diphenytethytamine in place of H-Tyr-Phe-OBzl in the production in Example 5, the same procedure as 
in Example 1 was followed to yield 89 mg of a white powder of Boc-Leu-tDJTnXDJAIa-cAhx-NHCHPhCh^Ph without 
catalytic reduction. 

TLC (Rf2) 0.32. HPLC eluting time 28.5 minutes 

Mass analysis: (M+H) + = 781 .4 

Example 37 

Production of Boc-Leu-tDJTnpKDJAla-eAhx-NHCHgCHPhg 

Using 2,2-diphenylethylamine in place of 1,2-dipherTyiethytamine in the production in Example 36, the same proce- 
dure as in Example 36 was followed to yield 91 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-cAhx*NHCH2CHPh2. 

TLC (Rf2) 0.32, HPLC eluting time 28.4 minutes 

Mass analysis: (M+H) + = 781 .4 

Example 38 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-(m-F)Tyr-{p-F)Phe-OH 

Using Boc-(m-F)Tyr-OH and H-(p~F)Phe-OBzl • HCI in place of Boc-Tyr-OH and H-(D)Phe-OBzl • HCI. respectively, 
in the production in Example 1 . the same procedure as in Example 1 was followed to yield 106 mg of a white powder of 
Boc-Leu-(D)Trp-(D)Ala-pAla-(m-F)Tyr-(p-F)Phe-OH. 

TLC (Rf2) 0.22, HPLC eluting time 25.1 minutes 

Mass analysis: (M+H) + = 906.5 

Example 39. Production of Hexamethyleneinrrino-CX>LBu-(D)Trp-(D)AIa-pAla-Tyr-{D)Phe-OH 

Using hexamethyleneimino-CO-Leu-OH produced from hexamethyleneimino-CO-Leu-OBzl, which can be pro- 
duced from hexamethyleneimine and N-carbonyl-Leu-OBzl or from hexamethyteneimine, Leu-OBzl and carbonyldiirrii- 
dazole, in place of Boc-Leu-OH < H2O in the production in Example 1, the corresponding amine component (H-(D)Trp- 
(D)A!a-pAla-Tyr-(D)Phe-OBzl) of Example 1 and triethylamine were dissolved in N.N-dimethylformamide, and ihis solu- 
tion was condensed with HONB and WSCD-HCI to yield hexaniethyleneimino-CO-Leu-(D)Trp-(D)Ala-(^a-Tyr^ 
(D)PheOBzl, which was treated in the same manner as with Boc-Leu-(D)Trp-<D)Ala-pAla-Tyr-(D)Phe-OBzl in Example 
1 to yield 62 mg of a white powder of hexamethyieneimirio-CX>*Ljeu-{D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH. 

TLC: 0.18 (Rf2), 0.44 (Rf3) 

HPLC eluting time: 24.2 minutes 
Mass analysis: (M+H) + = 895.4 

Example 40. Production of Hexamethyleneirrono-(X>Uu-(D)Tr^ 

Hexamethy1eneimiric-<X)-Leu-(D)^ as described in Example 39 was dissolved in 

methanol (1 mmole/45 ml), and the ester was hydrolyzed with a 5-fold amount of 1 N-NaOH. After neutralizing the 
excess alkali with a 4-fold amount of 1 N-HCI, the solvent was distilled off under reduced pressure. The residue was 
diluted to about 10* 2 M with distilled water and then applied to a column of Diaion HP-20. After the column was thor- 
oughly washed with distilled water, eJution was conducted with 80% aqueous methanol. The desired fraction was col- 
lected and concentrated and then subjected to column chromatography using a column of Sephadex LH-20, packed 
using 50% methanol; the major fraction was collected and lyophilized to yield 50 mg of a white powder. Na content 
determined by atomic absorption spectrometry: 2.5% 
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Example 41 . Production of Hexarrrettryleneirrano-C^ 

Using H-{D)Tip-{D)Ala-0lAla-Tyr-Phe-OBzl. the intermediate used in the production in Example 2, in place of the 
amine component H^D)Trp-<D)Ala-piAla-Tyr-(D)Phe-OBzl in the production in Example 39, the same procedure as in 
Example 39 was followed to yield 120 mg of a white powder of hexametriyleneMnc~CO-Uu-(D^^ 
Phe-OH. 

TLC: 0.24 (Rf2). 0.44 (Rf3) 

HPLC etuting time: 24.2 minutes 
Mass analysis: (M+H)* « 895.4 

Example 42. Production of Hexametriyteneirnino-CO-Leu-{D)Tr^^ 

Using H-(D)Trp-Ala-piAla-Tyr-(D)Phe-OBzl, the intermediate prepared using Boc-Ala-OH in place of Boc-{D)AIa- 
OH in the production in Example 1 . in place of the amine component H-{D)Trp-(D)Ala-piAla-Tyr-{D)Phe-OBzl in the pro- 
duction in Example 39, the same procedure as in Example 39 was followed to yield 35 mg of a white powder of hexam- 
ethyleneinrurK><X>Leu-(D)Tr^ 

TLC: 0.22 (Rf2), 0.45 (Rf3) 

HPLC eluting time: 24.3 minutes 
Mass analysis: (M+H) + = 895.4 

Example 43. Production of Hexamethyteneirnino~CO-U^ 

Using H-(D)Trp-{D)Ala-pAla-Tyr(l)-(D)Phe-OBzl, the intermediate prepared using Boc-Tyr(l)-OH in place of Boc- 
Tyr-OH in the production in Example 1 , in place of the amine component H-(D)Trp-{D)Ala-piAla-Tyr-(D)Phe-OBzl in the 
production in Example 39. the same procedure as in Example 39 was followed to yield hexamethyleneimino-CO-Leu- 
(D)Trp-Ala-pAla-Tyr-(D)Phe-OBzl, which was dissolved in methanol, and the ester was hydrolyzed with a 5-fold amount 
of 1 N-NaOH. After neutralization with a 5-fold amount of 1 N-HCI, the solvent was distilled off under reduced pressure. 
The residue was applied to a column (2 x 95 cm) of Sephadex G-25, packed using 50% aqueous acetic acid, and devel- 
oped with the same solvent. The major fraction was collected and lyophilised to yield 72 mg of a white powder of hex- 
amethyleneimino-CO-Leu-(D)Trp-{D)Ala-|iAla-Tyr(l)-(D)Phe-OH. 

TLC: 0.21 (Rf2) 

HPLC eluting time: 25.7 minutes 
Mass analysis: (M+H) + o 1021 .4 

Example 44. Production of Hexamethyleneimino-CO-Leu-(D)Trp-(D)Thg(2)-pAla-Tyr^D) Phe-OH 

Using H-(D)Trp-(D)Thg(2)-pAla-Tyr-(0)Phe-OBzl, the intermediate prepared using Boc-(D)Thg(2)-OH in place of 
Boc-(D)Ala-OH in the production in Example 1, in place of the amine component H*(D)Trp-(D)Ala-piAla-Tyr-(D)Phe- 
OBzl in the production in Example 39, the same procedure as in Example 39 was followed to yield hexamethyleneimino- 
CO-Leu-{D)Trp-(D)TTig(2)-pAla-Tyr-(D)Phe-OBzl, which was subjected to the same ester hydrolysis and purification 
procedures as in Example 43 to yield 80 mg of a white powder of hexametriyleneiminc^(X)-Leu-(D)Tip-{D)Thg{2)-pAla- 
Tyr-{D)Phe-OH. 

TLC: 0.20 (Rf2) 

HPLC eluting time: 25.5 minutes 
Mass analysis: (M+H)* = 983.5 

Example 45. Production of Hexamethyfeneirnirx>-CX>l^u-(D)Trp^ 

Using Boc-{D)Thg(3)-OH in place of Boc-(D)Thg(2)-OH in the production in Example 44, the same procedure as in 
Example 44 was followed to yield 45 mg of a white powder in hexajriethyleneimino-OT-Leu^D)Tr^^ 
(D)Phe*OH. 

TLC: 0.20 (Rf2) 

HPLC eluting time: 25.6 minutes 
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Mass analysis: (M+H) + = 363.5 

Example 46. Production of Hexamethyteneinrtino-CO-Leu^ 

Using Boc-(D)Thi-OH in place of Boc-(D)Thg{2)-OH in the production in Example 44, the same procedure as in 
Example 44 was followed to yield 45 mg of a white powder of hexamethyteneirrano-CO-Leu-(D)^ 
(D)Phe-OH. 

TLC: 0.23 (Rf2), 0.52 (Rf3) 

HPLC eluting time: 26.1 minutes 
Mass analysis: (M+H) + = 977.4 

Example 47. Production of Hexamethyteneimino-CO-Ljeu-(D)Trp-(D)Ala-pAla 

Using the amine component obtained using H-(D)Phe-eAhx-OBzl • Ha produced from Boc-(D)Phe-OH and H- 
cAhx-OBzl • HCI in place of H-{D)Phe-OBzl • HQ in the production in Example 1 . the same procedure as in Example 39 
was followed to yield 72 mg of a white powder of hexamethyteneiminc-CO-U^ 
OH. 

TLC: 0.33 (Rf2) 

HPLC eluting time: 24.1 minutes 
Mass analysis: (M+H) + => 1008.4 

Example 48. Production of HexajrothyleneirrarK>-CO-Leu-(^^ 

Using the amine component obtained using H-(D)Phe-pAla-OBzl • HCI produced from Boc-<D)Phe-OH and H-pAJa- 
OBzi • HCI in place of H-(D)Phe-OBzl • HCI in the production in Example 1 . the same procedure as in Example 39 was 
followed to yield 68 mg of a white powder of hexajrrethyleneimino-CO-Leu-(D)^ 

TLC: 0.22 (Rf2) 

HPLC eluting time: 23.4 minutes 
Mass analysis: (M+H) + = 966.5 

Example 49. Production of Hexajnetriyleneimino-CO-Leu-^ 

Using H-(D)Trp-(D)Ala-plAla-Trp-NH-lnd<X;H3 1 the intermediate prepared using Boc-Trp-OH and NHs-lnd-OCHa 
in place of Boc-Tyr-OH and H-(D)Phe-OBzl • HCI. respectively, in the production in Example 1, in place of the amine 
component H-(D)Trp-(D)Ala-piAla-Tyr-(D)Phe-OBzl in the production in Example 39, the same procedure as in Exam- 
ple 39 was followed to yield hexamethyleneimina<X>Leu-(D)Trp^D)Ala-pAla-Trp-NH- lnd-OCH 3 , which was subjected 
to the same ester hydrolysis and purification procedures as in Example 43 to yield 30 mg of a white powder of hexam- 
ethyleneinTino-CO-ljeu-(D)Trp-(D)Ala-pAla-Trp-NH-lnd-OH. 

TLC: 0.30 (Rf2) 

HPLC eluting time: 26.2 minutes 
Mass analysis: (M+H) + = 930.4 

Example 50. Production of Hexamethyleneimir»-CO-Leu-(D)T^ 

Using H-(D)Trp-(D)Ala-piAla-lqu-{D)Trp-OCH3, the intermediate prepared using Boc-lqu-OH and H-(D)Trp- 
OCH 3 • HCI in place of Boc-Tyr-OH and H-{D)Phe-OBzJ • HQ. respectively, in the production in Example 1, in place of 
the amine component H-(D)Trp-(D)Ala-piAla-Tyr-(D)PheOBzl in the production in Example 39. the same procedure as 
in Example 39 was followed to yield hexamethylenetmino-CO-Leu-(D)Tr^ which was 

subjected to the same ester hydrolysis and purification procedures as in Example 43 to yield 43 mg of a white powder 
of hexametr^eneiminc-CO-Leu-(D)T^^ 

TLC: 0.25 (Rf2), 0.55 (Rf3) 

HPLC eluting time: 26.3 minutes 
Mass analysis: (M+H) + = 930.4 
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Example 51. Production of Haxamethyienebrirtt-CO^ 

Using H-{D)Trp-(D)His-plAia-Tyr-(D)Prt8-OBzl 1 ttie intermediate prepared using Boc-(D)His{Boc)-OH in piac of 
Boc-{D)AlaOH in the production in Example 1, in place of the amine component H-(D)Trp-(D)Ala-ptAla-Tyr-(D)Phe- 
OBzl in the production in Example 39, the same procedure as in Example 39 was followed to yield 30 mg of a white 
powder of hexajTtethyleneimiric-CO-Uu^ 

TLC: 0.49 (Rf3) 

HPLC eiuting time: 22.8 minutes 
Mass analysis: (M+H) + = 961 .6 

Example 52. Production of Cydohexy1-NH-CO-Uu-(D)Trp-(D)Ala-^a-Tyr^D)Phe-OH 

Using cydohaxyl isocyanate in place of adamantan- 1 -ylcarbonyi chloride in the production in Example 19. the 
same procedure as in Example 19 was followed to yield 54 mg of a white powder of cyclohexyl*NH-CO-Leu-(D)Trp- 
(D)Ala-pAla-Tyr-(D)Phe-OH. 

TLC: 0.17 (Rf2) 

HPLC eiuting time: 24.3 minutes 
Mass analysis: (M+H) + = 895.4 

Example 53. Production of Dicyck)hexy1-NH-CO-Uu-(D)T^ 

Using dicyclohexyiamine in place of hexamethyleneimine in the production in Example 39, the same procedure as 
in Example 39 was followed to yield 73 mg of a white powder of c5cyclohexyl-NH-CO-Leu-(D)Trp-(D)Ala-pAla*Tyr- 
(D)Phe-OH. 

TLC: 0.20 (Rf2) 

HPLC eiuting time: 24.8 minutes 
Mass analysis: (M+H) + = 977.6 

Example 54. Production of Me-Pip-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)PheOH 

Using 1 -methylptperazine in place of hexamethyleneimine in the production in Example 39, the same procedure as 
in Example 39 was followed to yield 84 mg of a white powder of Me-Pip-CO-Leu-(D)Trp-(D)Ala-pAia-Tyr-(D)Phe-OH. 

TLC: 0.28 (Rf3) 

HPLC eiuting time: 20.8 minutes 
Mass analysis: (M+H) + = 896.2 

Example 55. Production of Pym-Pip-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH 

Using 1 -(2-pyrimkJylJpipera2ine in place of hexamethyleneimine in the production in Example 39. the same proce- 
dure as in Example 39 was followed to yield 55 mg of a white powder of Pym-Pip-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr- 
(D)Phe-OH. 

TLC: 0.14 (Rf2), 0.49 (Rf3) 

HPLC eiuting time: 22.0 minutes 
Mass analysis: (M+H) + = 960.5 

Example 56. Production of PK)H2NH-CX)-Leu-(D)Tip-{D)Ala-pAla-Tyr-(D)Phe<)H 

Using benzylamine in place of hexamethyleneimine in the production in Example 39, the same procedure as in 
Example 39 was followed to yield 91 mg of a white powder of PhCH2NH-COLeu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH. 

Mass analyse: (M+H) + = 903.5 
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Example 57. Production of 2-Furyt-COLeu-(D)Trp-(D)AIa-pAla-Tyr-{D)Phe-OH 

Using 2-furoyl chloride in place of adamantan-1 -ylcarbonyl chloride in the production in Example 19, the same pro- 
cedure as in Example 19 was followed to yield 70 mg of a white powder of 2-fur^CO-Leu-(D)Trp-{D)Ala-pAIa-Tyr- 
(D)Phe-OH. 

TLC: 0.09 (Rf2) 

HPLC eluting time: 22.8 minutes 
Mass analysis: (M+H) + = 864.4 

Example 58. Production of 2-Thieny1-CO-Leu-<D)Trp-(D)Ala-pAia-Tyr-(D)Phe-OH 

Using 2-thiophenecarbonyl chloride in place of adamantan- 1 -ylcarbonyl chloride in the production in Example 19, 
the same procedure as in Example 19 was followed to yield 87 mg of a white powder of 2-thjenyl-CO-Leu-(D)Trp- 
(D)Ala-pAla-Tyr-{D)Phe-OH. 

TLC: 0.10 (Rf2) 

HPLC eluting time: 23.4 minutes 
Mass analysis: (M+H) + = 880.3 

Example 59. Production of QuirK]xalin-2-y1-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH 

Using 2<juinoxaloyt chloride in place of adamantan-1 -ylcarbonyl chloride in the production in Example 19. the 
same procedure as in Example 19 was followed to yield 59 mg of a white powder of quinoxaIin-2-yt-CO-Leu-(D)Trp- 
(D)Ala-pAla-Tyr-(D)Phe-OH. 

Mass analysis: (M+H) + = 927.4 

Example 60. Production of Benzoyl-Leu-(D)Trp-(D)Ala-pAla-Tyr-{D)Phe-OH 

Using benzoyl chloride in place of adamantan-1 -ylcarbonyl chloride in the production in Example 19, the same pro- 
cedure as in Example 19 was followed to yield 124 mg of a white powder of benzoyl-Leu-(D)Trp-(D)Ala-pAJa-Tyr- 
(D)Phe-OH. 

Mass analysis: (M+H) + =r 874.4 

Example 61. Production of Ph 2 N-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH 

Using diphenyl carbamoyl chloride in place of adamantan-1 -ylcarbonyl chloride in the production in Example 1 9. the 
same procedure as in Example 19 was followed to yield 34 mg of a white powder of Ph2N-COLeu-(D)Trp-(D)Ala-pAla- 
Tyr-(D)Phe-OH. 

TLC: 0.14 (Rf2) 

HPLC eluting time: 26.6 minutes 
Mass analysis: (M+H) + = 965.5 

Example 62. Production of PhNH-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH 

Using phenyl isocyanate in place of adamantan-1 -ylcarbonyl chloride in the production in Example 19, the same 
procedure as in Example 19 was followed to yield 39 mg of a white powder of PhNH-CO-Leu-(D)Trp-(D)Ala-pAia-Tyr- 
(D)Phe-OH. 

Mass analysis: (M+H) + = 889.5 

Example 63. Production of TetrahyaYonaphthalene-C<>Leu-<D)T^ 

Boc-Leu-(D)Trp-(D)Ala-pAIa-Tyr-(D)Phe-OBzl (0.1 g) was aissolved in 4 N hydrochloric acid/ethyl acetate (1 ml), 
and the resulting solution was kept standing at room temperature tor 30 minutes. After the sotvent was distilled off under 
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reduced pressure, the residue was tittered with d ethyl ether and dried, after which rt was dissolved in N,N-cfimethytfor- 
mamide (1 ml). After this solution was neutralized with triethytamin (15 jil), 1 Z3 t 4-tetrahydro-2-naprrthoic acid (17 
mg), HOBt (15 mg) and WSCD • HQ (22 mg) were added, followed by stirring at room temperature overnight The mix- 
ture was treated in the sam manner as in Example 1 9 to yield 37 mg of a white powder of tetrahydronaphthalene-CO- 
Leu-(D)Trp-(D)Ala-pAla-Tyr-(D)Phe-OH. 

TLC: 0.15 (Rf2) 

HPLC eluting time: 25.5 minutes 
Mass analysts: (M+H)* = 928.5 

Example 64. Production of 2, 2-Dimethyibutyryl-l^-(D)Trp^D)AIa-pAI 

Using 2,2«iirrtethyfbutyric acid in place of 1,2.3AtetrahyoVch2-raphthoic acid in the production in Example 63, the 
same procedure as in Example 63 was followed to yield 33 mg of a white powder of 2,2<ftmethylbutyi^Leu-(D)Trp- 
(D)Ala-pAia-TyrKD)Phe-OH. 

TLC: 0.19 (Rf2) 

HPLC eluting time: 24.6 minutes 
Mass analysis: (M+H) + n 868 

Example 65. Production of HexamethyteneirnirK>-CO-L^u-(D)Trp-(D)Pya(2)-pAJa-Tyr-(D)P 

Using Boc-(D)Pya(2)-OH in place of Boc-(D)AIaOH in the production in Example 39, the same procedure as in 
Example 39 was followed to yield 21 mg of a white powder of hexamethyl eneimino-CO-Leu-( D)Trp-< D) Pya(2)- pAla-Tyr- 
(D)Phe-OH. 

TLC: 0.07 (Rf2) 

HPLC eluting time: 23.1 minutes 
Mass analysis: (M+H) + = 972.4 

Example 66. Production of Hexamethyieneinruno-CO-Uu-(D)Trp-(D)Pya(3)-pAla-Tyr-(D)Phe-OH 

Using Boc-(D)Pya(3)-OH in place of Boc-(D)Ala-OH in the production in Example 39, the same procedure as in 
Example 39 was followed to yield 27 mg of a white powder of hexamethyleneimino<X)-LeuKD)Trp-(D)Pya(3)*pAla-Tyr- 
(D)Phe-OH. 

TLC: 0.07 (Rf2) 

HPLC eluting time: 23.1 minutes 
Mass analysis: (M+H) + = 927.4 

Example 67. Production of Hexamethyleneirrarx>-CO-Uu-(D)Trrt 

Using Boc-(D)Trp(Me)-OH in place of Boc-(D)TrpOH in the production in Example 39, the same procedure as in 
Example 39 was followed to yield 58 mg of a white powder of hexamethyleneirnino-CO-Leu-(D)Trp(Me)-(D)Ala-pAla- 
Tyr-(D)Phe- OH. 

TLC: 0.22 (Rf2) 

HPLC eluting time: 247 minutes 
Mass analysis: (M+H) + = 909.4 

Example 68. Production of Hexarnethy1eneirrarx>-CO-Leu-(D)Trtf ^ 

Using Boc-(D)Trp(Me)-OH and Boc-(D)Pya(2)-OH in place of Boc-(D)Trp-OH and Boc-(D)Ala-OH, respectively, in 
the production in Example 39. the same procedure as in Example 39 was followed to yield 28 mg of a white powder of 
hexametrtyleneirreno-CO-LeuHD)T^ 

TLC: 0.18 (Rf2) 

HPLC eluting time: 24.5 minutes 



23 



EP0 552 489B1 

Mass analysis: (M+H) + = 986.4 

Example 69. Production of Boc-Leu-(D)Trp{Me)-(D)Ata-pA!a-Tyr-<D)Phe-OH 

Using Boc-{D)Trp<Me)-OH in place of Boc-(D)Trp-OH in the production in Example 1. the same procedure as in 
Example 1 was followed to yield 39 mg of a white powder of Boc-Leu-{D)Trp(Me)-{D)Ala-pAJa-Tyr-(D)Phe-OH. 

TLC: 0.27 (Rf2) 

HPLC eluting time: 25.8 minutes 
Mass analysts: (M+H) + = 884 

Example 70. Production of Boc-Leu-(D)Trp-{D)Pya(2)-pAia*Tyr-(D)Phe-OH 

Using Boc-{D)Pya(2)-OH in place of Boc-<D)AIa-OH in the production in Example 1 . the same procedure as in 
Example 1 was followed to yield 59 mg of a white powder of Boc-Leu-(D)Trp-(D)Pya(2)-pAla-Tyr-(D)Phe-OH. 

TLC: 0.07 (Rf2) 

HPLC eluting time: 23.4 minutes 
Mass analysis: (M+H) + = 947.4 

Example 71. Production of Boc*Leu-(D)Trp-(D)Pya(3)-pAla-Tyr-(D)Phe-OH 

Using Boc-{D)Pya(3)-OH in place of Boc-{D)Ala-OH in the production in Example 1 . the same procedure as in 
Example 1 was followed to yield 43 mg of a white powder of Boc-Leu-(D)Trp-(D)Pya(3)-pAla-Tyr-{D)Phe-OH. 

TLC: 0.07 (Rf2) 

HPLC eluting time: 23.4 minutes 
Mass analysis: (M+H) + » 947.4 

Example 72. Production of Boc-Leu-(D)Trp-(D)AIa-pAla-Trp-NH-lnd-OH 

Using Boc-Trp-OH and H-NH-lnd-OCHg • HCI in place of Boc-Tyr-OH and H-<D)Phe-OBzl • HO. respectively, in the 
production in Example 1 , the same procedure as in Example 1 was followed to yield Boc-Leu-(D)Tn>{D)Ala-pAia-Trp- 
NH-lnd-OCHj, which was subjected to the same ester hydrolysis and purification procedures as in Example 64 to yield 
75 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla*Trp-NH-lnd-OH. 

TLC: 0.26 (Rf2), 0.67 (Rf3) 

HPLC eluting time: 26.2 minutes 
Mass analysis: (M+H) + * 905.4 

Example 73. Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Trp-(D)Trp-OH 

Using H-(D)Trp-OCH 3 • HCI in place of H-(D)Phe-OBzl • HQ in the production in Example 1, the same procedure 
as in Example 1 was followed to yield Boc-Leu-(D)Trp-(D)Ala-pAla-Trp-(D)Trp-OCH3. which was subjected to the same 
ester hydrolysis and purification procedures as in Example 43 to yield 75 mg of a white powder of Boc-Leu-(D)Trp- 
(D)Ala-pAla-Trp-(D)Trp-OH. 

TLC: 0.14 (Rf2) 

HPLC eluting time: 26.0 minutes 
Mass analysis: (M+H) + = 932 

Example 74. Production of Boc-Uu-(D)TrpKD)Ala-pAla-Tyr(Bzl)^D)Tn>OH 

Using Boc-Trp-OH in place of Boc-Tyr-OH in the production in Example 73. the same procedure as in Example 43 
was followed to yield 75 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr{Bzl)-(D)Trp-OH. 

TLC: 0.43 (Rf2) 

HPLC eluting time: 27.0 minutes 
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Mass analysis: (M+H)+ = 999.6 

Example 75. Production of Boc-Leu-(D)Trp-(D)AIa-pA!a-Tyr-lqu-OH 

Using Boc-lqu-OH and H-fDJTrp-OCHj • HQ in place of Boc-Tyr-OH and H-(D)Phe-OBzl • HO, respectively, in the 
production in Example 1 , the same procedure as in Example 1 was followed to yield Boc-Leu-(D)Trp-(D)Ala-pAla-Tyr- 
tqu-OCHj, which was subjected to the same ester hydrolysis and purification procedures as in Example 43 to yield 27 
mg of a white powder of Boc-Leu-{D)Trp-(D)Ala-pAla-Tyr-lqu-OH. 

TLC: 0.38 (Rf2) 

HPLC etuting time: 22.5 minutes 
Mass analysts: (M+H) + = 882.4 

Example 76. Production of Cyciohexyl<X>-Leu-(D)Trp^^^ 

Using cyctohexanecarbonyl chloride in place of adamarrtan-1 -ytcajbonyl chloride in the production in Example 19, 
the same procedure as in Example 19 was followed to yield 40 mg of a white powder of cyclohexyl-COLeu-(D)Trp- 
(D)AIa-pAla-Tyr-{D)Phe-OR 

TLC: 0.19 (RS) 

HPLC eluting time: 24.3 minutes 
Mass analysis: (M+H)* ° 880 

Example 77. Production of Cyclc+ieptyl-CO-L^-(D)Trp-(D)^ 

Using cycloheptanecarboxylic acid in place of 1 ,2 ( 3,4-tetrahydro-2-naphthoic acid in the production in Example 63, 
the same procedure as in Example 63 was followed to yield 23 mg of a white powder of cycloheptyl-CO-Leu-(D)Trp- 
(D)Ala-pAJa-Tyr-(D)Phe-OH. 

TLC: 0.20 (Rf2) 

HPLC eluting time: 25.2 minutes 
Mass analysis: (M+H) + = 894 

Example 78. Production of Boc-Leu-(D)Trp-(D)Ala-(D)au(Tyr-(D)Phe)-OCH3 

Using Boc-{D)Glu-OCH3 in place of Boc-pAla-OH in the production in Example 1 , the same procedure as in Exam- 
ple 1 was followed to yield 61 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-(D)Glu(Tyr-(D)Phe)-OCH3. 

TLC: 0.30 (Rf2) 

HPLC eluting time: 24.8 minutes 
Mass analysis: (M+H) + = 942.5 

Example 79. Production of Boc-Leu-(D)Trp-(D)Ala-(D)au(Tyr-(D)Phe)-OH 

The compound of Example 78 was subjected to the same ester hydrolysis and purification procedures as in Exam- 
ple 43 to yield 21 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-(D)Glu(Tyr-(D)Phe)-OH. 

TLC: 0.25 (Rf3) 

HPLC eluting time: 23.7 minutes 
Mass analysis: (M+H) + = 928.5 

Example 80 

Using the corresponding dipeptkJe of Examples 2 to 4 respectively in place of Boc-Tyr-{D)Phe-OBzl in the produc- 
tion in Example 70. the same procedure as in Example 1 was followed to yield the following compounds 80-1 through 
80-3. 

80-1 : Boc-Leu-(D)Trp-(D)Pya(2)-pAla-Tyr-Phe-OH 
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80-2: Boc-Leu-{D)Trp-(D)Pya(2)-pAla-<D)Tyr-(D)Phe-OH 

80- 3: Boc-Leu-<D)Trp-{D)Pya(2)-pA(a-{D)Tyr-PheOH 

Example 81 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr^D)Phe-OBzl in the produc- 
tion in Example 71 . the same procedure as in Example 1 was followed to yield the following compounds 81-1 through 

81- 3. 

81 -1 : Boc-Leu-{D)Trp-(D)Pya(3)-pAla-Tyr-PhfrOH 

81 -2: Boc-Leu-<D)Trp-{D)Pya(3)-pAla-(D)Tyr-(D)Phe-OH 

81 -3: Boc-Uu-(D)Trp-(D)Pya(3)-pAia-{D)Tyr-Phe-OH 

Example 82 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-(D)Phe-OBzl in the produc- 
tion in Example 69, the same procedure as in Example 1 was followed to yield the following compounds 82-1 through 

82- 3. 

82-1 : Bc<:-Leu-(D)Tip(MeHD)Ala-pAla-Tyr-Phe-OH 
82-2: Boc-Leu-(D)Trp{Me)-(D)Ala-pAla-(D)Tyr-{D)Phe-OH 

82- 3: Boc-Leu-(D)Trp(Me)-{D)Ala-|JAIa-(D)Tyr-Phe-OH 

Example 83 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-<D)Phe-OBzl in the produc- 
tion in Example 57. the same procedure as Example 1 was followed to yield the following compounds 83-1 through 83- 

3. 

83- 1 : 2-furyl-CO-Leu-(D)Trp-(D)Ala-pAIa-Tyr-Phe-OH 
83-2: 2-furyl-CO-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-(D)Phe-OH 

83- 3: 2-furyl-CO-Leu-(D)Trp-(D)AIa-pAla-{D)Tyr-Phe-OH 

Example 84 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-(D)Phe-OBzl in the produc- 
tion in Examples 58, the same procedure as in Example 19 was followed to yield the following compounds 84-1 through 

84- 3. 

84-1 : 2-thienyl-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe-OH 
84-2: 2-thienyl-CO-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-(D)Phe-OH 

84- 3: 2-thiefiyl-CX3-Leu-(D)Trp-(D)Ala-pAla-{D)Tyr-Phe-OH 

Example 85 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-{D)Phe-OBzl in the produc- 
tion in Examples 59, the same procedure as in Example 1 9 was followed to yield the following compounds 85-1 through 

85- 3. 

85-1 : Quinoxalin-2-yl-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe<)H 
85-2: Guirxwalin-2-yl-CO-Leu^ 

85- 3: Quinoxalin-2-yl-CO-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-Phe-OH 
Example 86 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-{D)Phe-OBzl in the produc- 
tion in Examples 60. the same procedur as in Example 1 9 was followed to yield the following compounds 86-1 through 

86- 3. 
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86-1 : Ph-CO-Leu-{D)Trp.(D)Aia-pAla-Tyr-Ph©OH 
86-2: Ph-CO-Leu-(D)Trp-(D)Ala-pAla-{D)Tyr-(D)Phe-OH 

86- 3: Ph-C<>Leu-{D)Trp-(D)Ala-pAla-(D)Tyr-PheOH 

Example 87 

Using 10,1 1 -Dihydrc^5H<lib€riz(b,0a2epine-5K»rbonyj chloride in place of Adamantan-1 •ytcarbonyt chloride in the 
production in Examples 19 and 20, the same procedure as in Example 19 was followed to yield the following com- 
pounds 87-1 and 87-2. Also, using Boc*<D)Tyr-OH in place of Boc-Tyr-OH in the production of compounds 87-1 and 87- 
2, the same procedure as in Example 19 was followed to yield the following compounds 87-3 and 87-4. 

87- 1 : Dba-CO-Leu-{D)Trp-(D)Ala-pAla-Tyr-(D)PheOH 
87-2: Dba-CO-Leu-{D)Trp-(D)Ala-pAla-Tyr-Phe-OH 
87-3: Dba-CO-Leu-(D)Trp-{D)Ala-pAla-(D)Tyr-(D)Phe-OH 

87- 4: Dba-CO-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-Phe-OH 

Example 88 

Using the corresponding dipeptide of Examples 3 and 4 respectively in place of Boc-Tyr-(D)Phe-OBzl in the pro- 
duction of compound 39, the same procedure as in Example 39 was followed to yield the following compounds 88-1 and 

88- 2. 

88-1 : Hexametriyleninrano-<^Leu-(^ 

88- 2: Hexameth^enirnirto-CO-Leu-(D)Trp-(D)Ala-fiAJa-(D 

Example 89 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-(D) Phe-OBzl and in the pro- 
duction of compounds 68, the same procedure as in Example 39 was followed to yield the following compounds 89-1 
through 89-3. 

89- 1 : Hexamethyleninrano-C^Uu-(D)Trp(Me)-Pya(2)-pAia-Tyr-Ph^O^ 
89-2: Hexamethylenimirrc-CO-Leu-(D)T^ 

89- 3: HexamethyleninTirTo-CO-Leu-(D)Trp(Me)-Pya(2)-pAla-{D)Tyr-Phe-OH 
Example 90 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-(D)Phe-OBzl in the produc- 
tion of compound 67. the same procedure as in Example 39 was followed to yield the following compounds 90-1 through 

90- 3. 

90-1 : Hexamethytenirrtirio-(X)-l^-(D)T^ 
90-2: HexarnethyienirTtirK^^ 

90- 3: HexamethytenimirK>CO-Uu-(D)T^ 

Example 91 

Using Boc-(D)Tyr-OBzl, Boc-Tyr-OBzl, Boc-(D)Phe-OBzl or Boc-Phe-OBzl in place of Boc-Tyr-(D)Phe-OBzl in the 
production of compound 62, the same procedure as in Example 62 was followed to yield the following compounds 91 - 
1 through 91-4. 

91- 1 : PhNH-CO-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-OH 
91-2: PhNH-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-OH 
91-3: PhNH-CO-Leu-(D)Trp-(D)Ala-pAia-(D)Phe-OH 
91 -4: PhNH-CO-Leu-(D)Trp-(D)Ala-pAla-Phe-OH 
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Example 92 

Using Boc-Gtu{OBzl)-OPac Boc-Glu(OPac)-OBzl. Boc-(D)Asp(OBzJ)OPac or Boc-(D)Asp(OPac)OBzl in place of 
Boc-Tyr-{D)Phe-OBz in the production in compound 56. the same procedure as in Example 56 was followed to yield the 
following compounds 92-1 through 92-4. 

92-1 : PhCH2NH-CaLeu-(D)Trp-{D)AIa-pAla-Glu(OBzi)-OH 

92-2: PhCH2NH-CO-LeuKD)Trp-(D)Ala-pAla<aiHOBzl 

92-3: PhCH2NH-CaLeu-(D)Trp-{D)Ala-pAla-(D)Asp(Oazl)-OH 

92- 4: PhCH2NH-CO-Leu-{D)Trp-(D)Ala-pAte-(D)Asp-OB2l 

Example 93 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-{D)Phe-OBzl in the produc- 
tion of compound 53. the same procedure as in Example 39 was followed to yield the following compounds 93-1 through 

93- 3. 

93-1 : (CydohexylkN-CO^ 

93-2: (Cydc^exyl)2N-CO-Leu-(D)Trp-(D)Ala-^AIa-(D)Tyr-(D)Phe<)H 

93- 3: (CydohexylfeN.CO-Leu-fDJTrp-tDJAIa-pAla-tDJTyr-Phe-OH 

Example 94 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-(D)Phe-OBzl in the produc- 
tion of compounds 52, the same procedure as in Example 19 was followed to yield the following compounds 94-1 
through 94-3. 

94- 1 : Cydohexyl-NH-CO-Leu-{D)Trp-{D)Ala-pAla-Tyr-Phe-OH 
94-2: Cydohexyl-NH-CO-Leu-<D)Trp-(D)Ala-pAla-(D)Tyr-(D)PheOH 

94- 3: Cydohexyl-NH-CO-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-Phe-OH 

Example 95 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-(D)Phe-OBzl in the produc- 
tion of compound 61 , the same procedure as in Example 1 9 was followed to yield the following compounds 95-1 through 

95- 3. 

95-1 : Ph2N-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe-OH 
95-2: Ph2N-CO-Leu-(D)Trp-(D)AJa-pAla-(D)Tyr-(D)Phe-OH 

95- 3: Ph2N-CO-Leu-(D)Trp-(D)Aia-pAla-(D)Tyr-Phe-OH 

Example 96 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-{D)Phe-OBzl in the produc- 
tion of compound 64, the same procedure as in Example 1 was followed to yield the following compounds 96-1 through 

96- 3. 

96-1 : 2.2«iimethyibutyryl-^ 

96-2: 2,2-dimethylbut^-Uu-(D)T^ 

96- 3: 2,2Hdimethylbutyryl-Leu-(D)Trp-<D)Ala-pAla-(D)Tyr-Phe-OH 
Example 97 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-<D)Phe-OBz! in the produc- 
tion of compound 76, the same procedure as in Example 1 9 was followed to yield the following compounds 97-1 through 

97- 3. 

97-1 : Cydohexyl-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe-OH 
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97-2: Cyclohaxy^CO-Ljeu-(D)Trp-(D)Aia-(iAJa-(D)Tyr^D)Ph8-OH 

97- 3: Cydohexy1-CO-Leu-(D)Trp^D)Ala-^ 

Example 98 

Using the corresponding dipeptide of Examples 2 to 4 respectively in place of Boc-Tyr-<D)Phe-08zl in the produc- 
tion of compound 63. the same procedure as in Example 63 was followed to yieid the following compounds 98-1 through 

98- 3. 

98-1 : Tna-CO-Leu-(D)Trp-(D)Ala-pAla-Tyr-Phe-OH 
98-2: Tna-CO-Leu-(D)Trp-(D)Ala-pAla-(D)Tyr-(D)Phe-OH 
98-3: Tna-CO-Leu-{D)Trp-(D)Aia-pAla-(D)Tyr-Phe-OH 

Reference Example 1 

Production of Boc-Leu-(D)Trp-(D)Ala-pAla-Glu-OH 

Using Boc-Glu(OBzO-OBzl in place of Boc-Tyr-<D)Phe-OBzi in the production in Example 1. the same procedure 
as in Example 1 was followed to yield 150 mg of a white powder of Boc-Leu-(D)Trp-(D)Ala-pAla-Glu-OH. 

TLC (Rf2) 0.12. HPLC eluting time 20.9 minutes 

Mass analysis: (M+H)+ ° 689.6 

Reference Example 2 

Production of Boc-Leu-(D)Trp-(D)AIa-pAla-(D)Leu-OH 

Using Boc-(D)Leu-OBzl in place of Boc-Tyr-(D)Phe-OBzl in the production in Example 1. the same procedure as in 
Example 1 was followed to yield 134 mg of a white powder of Boc-Leu-(D)Tip-{D)Ala-pAJa-(D)Leu-OH. 

TLC (Rf2) 0.48, HPLC eluting time 24.0 minutes 

Mass analysis: (M+H) + = 673.3 

Test Example 

Receptor binding assay 

The membrane fraction prepared from swine heart was diluted to 0.15 mg/rrrf with an assaying buffer and dis- 
pensed to assaying tubes at 100 per tube. To this membrane fraction suspension were added 2 of a solution of 
endotheiin-1 labeled with 5 nM radioactive iodine and 3 nl of a 50% cfimethyisuKoxide solution of the subject peptide, 
followed by incubation at 25°C. After 1 hour, the suspension was diluted with 900 ul of an ice-cooled assaying buffer 
and centrifuged at 12,000 x G for 10 minutes to separate supernatant and precipitate. The precipitate contained cell 
membranes and endothelin receptors embedded therein. The receptor-bound endothelin, labeled with radioactive 
iodine, was also recovered in the precipitate. The radioactive iodine in this precipitate was counted, using a gamma ray 
counter, to determine the amount of raaioactive-iodine- labeled endothelin bound to the endothelin receptors. The 
results of the quantitative determination are shown in IC50 (M) below. 



Compound of Example 1 


4.6 > 


dO' 9 


Compound of Example 2 


9.0 > 


c10" 9 


Compound of Example 5 


7.2 > 


dO* 9 


Compound of Example 38 


6.0 > 


c 10* 8 


Compound of Example 39 


3.4 > 


c ID' 10 


Compound of Example 43 


7.1 > 


: 10- 10 


Compound of Reference Example 1 


7.0 > 


10' 7 


Compound of Reference Example 2 


4.2 x 10' 7 



The above result shows that peptides having an aromatic cycle of this invention have an more excellent endothelin 
receptor-antagonistic activity compared with peptides having no aromatic cycles. 
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Claims 



1 . A peptide represented by the formula: 



R2R3 



R 5 R 6 

I I 

CO-N-CH- ( CH 2 ) n-CO-NH- ( CH 2 ) m-CO-X 



Rl-CO-N-CE-CO-NH-CH 
(L) (D) 



wherein R 1 represents 

(i) a straight or branched C r C 10 aikyl group which may be substituted by 1 to 3 substituents selected from 
the group consisting of a Qj-Cs cycloalkyl group, a halogen atom, a Cj-Ce alkoxy group, a Cj-Ce aikytthk) 
group, a C r C 6 alkoxycarbonyl group, a C 6 -C 12 aromatic hydrocarbon group which may be substituted by 
a halogen atom, hydroxy group. (VC3 alkoxy group or alkyl group and a 5- to 10-membered aro- 
matic heterocyclic group, 

(ii) a C3-C 10 cycloalkyl group which may be substituted by 1 to 3 substituents selected from the group con- 
sisting of Ct-Ce alky* Qroup, a halogen atom, a C^-Cq alkoxy group, a CfCg aikytthk) group and a C^-Cg 
alkoxycarbonyl group, or the cycloaJkyl group as condensed with a benzene ring, 

(iii) a straight or branched CyC Q alkoxy group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a Qj-Ca cycloalkyl group, a C r C 6 alkoxy group and a C^-Ce alkoxycarbonyl 
group, 

(iv) a C 6 -C 15 aromatic hydrocarbon group which may be substituted by 1 to 3 substituents selected from 
the group consisting of a halogen atom, a hydroxy group, a C r C 6 alkyl group, a C y C$ alkoxy group, a car- 
boxyl group, a C r C 6 alkylcarbonyl group, and a C^-C 6 alkoxycarbonyl group. 

(v) a 5- to 6-membered aromatic heterocyclic group which contains 1 to 4 heteroatoms of O. S and N, or 
the group as condensed with a benzene ring which may be substituted by 1 to 3 substituents selected from 
the group consisting of a halogen atom, a hydroxy group, a C^C^ alkyl group, a C r C 6 alkoxy group, a car- 
boxyl group, a C,-C 6 alkylcarbonyl group, and a Ct-C 6 alkoxycarbonyl group, or 

(vi) a group represented by R 7 NH- or R 8 RgN-wherein R 7 . R 8 and Rg independently represent (I) a C 4 -C 10 
alkyl group which may be substituted by 1 to 3 substituents selected from the group consisting of a C3-C8 
cycloalkyl group, a C r C 6 alkoxy group, a C r C 6 alkylthio group, a hydroxy group, a carboxyi group, a C r 
C 6 alkylcarbonyl group, a C G -C 12 aromatic hydrocarbon group which may be substituted by a halogen 
atom, a hydroxy group, a CVC3 alkoxy group or a (VC3 alkyl group, and a 5- to 10- membered aromatic 
heterocyclic group which contains 1 to 4 hetero atoms of O, S and N, (ii) a C 5 -C 10 cycloalkyl group, which 
may be substituted by 1 to 3 substituents selected from the group consisting of a CyCs alkyl group, a C r 
C 6 alkoxy group, a C^-C B atkytthio group, a hydroxy group, a carboxyi group and a C v Cs alkylcarbonyl 
group, (Hi) a C 6 -C 12 aromatic hydrocarbon group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a Ct-C 6 alkyl group, a Cj-Ce alkoxy group, a hydroxy group, a carboxyi group 
and a C^-C B alkylcarbonyl group, or (Iv) a 5- to 10- membered aromatic heterocyclic group which contains 
1 to 4 hetero atoms of 0, N and S or the group as condensed with a benzene ring wherein a carbon atom 
which may be substituted by 1 to 3 substituents selected from the group consisting of a C 1 -C 6 alkyl group, 
a C r C 6 alkoxy group, a hydroxyl group, a carboxyi group and a C r C 6 alkylcarbonyl group, and a nitrogen 
atom which may be substituted by 1 to 3 C r C 6 alkyl groups, and R 8 and Rg may bind together to form a 
5- to 13-membered retrogen-containing heterocyclic ring which may have 1 or 2 hetero atoms such as an 
oxygen atom and a sulfur atom, the said 5- to 13-membered nitrogen-containing heterocyclic ring being 
optionally substituted by 1 to 3 substituents selected from the group consisting of a C 1 -C 6 alkyl group, a 
phenyl group, a halogen atom, a nitro group, a cyano group, a hydroxy group, a C^-C^ alkoxy group, a C r 
C 4 alkylthio group, an amino group, a mono- or di-C r C 4 alkylamino group, a C1-C4 alkyl carbonylamino 
group, a C,-^ aJkylsulfonylamino group, a C r C 4 alkoxycarbonyl group, a carboxyi group, a C,-^ alkyl- 
carbonyl group, and a C r C 4 alkylcarbonyl oxy group and a 5- or 6-membered heterocyclic group having 1 
to 4 hetero atoms such as O, S and N; 
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R2 and R5 independently represent a hydrogen atom or a straight or branched 0,-Ce aikyt group; 

R3 is a 0,-08 alkyl. C^-Cq cycloalkyl or C3-C3 cydoalkyi-C^Cs alkyi group wherein a methylene (-CH2-) of the 

group may be interrupted by an oxygen atom or a sulfur atom; 

R4 is a heterocydic-substituted C r C$ alkyi group which may be substituted wherein the heterocycie is a 5- or 

5 6-membered heterocyclic group having 1 to 4 heteio atoms of O. S and N or the group as condensed with a 

benzene ring, and the carbon atom of the heterocydic-substituted C^-Oq alkyi group may be substituted by 1 
to 3 substituents selected from the group consisting of a C 1 -C e alkyi group, a halogen atom, a hydroxyl group, 
a caiboxyl group, a C 1 -Cg alkoxy group and a (VC5 alkylcarbonyl group, and the nitrogen atom of the hetero- 
cydic-substituted 0,-06 aikyt group may be substituted by 1 to 3 substituents selected from the group consist- 

10 ing of a CyC$ alkyi group, a 0,-Cg alkylcarbonyl group and a hydroxy -C r C6 alkyi group; 

Re represents a hydrogen atom, a straight or branched C^-C s alkyi group which may be substituted by 1 to 3 
substituents selected from the group consisting of (I) a 0^-0, 5 aromatic hydrocarbon group. (II) a 5-to 6-mem- 
bered aromatic heterocyclic group which contains 1 to 4 hetero atoms of O, S and N or the group as condensed 
with another aromatic ring. (HI) a sulfur-combining group selected from the group consisting of a thione, mer- 

15 capto, methytthio, ethytthio and phenytthio. (Iv) a oxygen-containing group selected from the group consisting 

of a ketone, hydroxy, methoxy, ethoxy, phenoxy and benzyl oxy group and (v) a nrtrogen-contajrung group 
selected from the group consisting of an amino, N-methytamino. N-ethytamino and guanidino, a C 6 -C,2 aro- 
matic hydrocarbon group which may be substituted by 1 to 3 substituents selected from the group consisting 
of a CyC$ alkyi group, a halogen atom, a C r C 6 alkoxy group, a 0,-0$ alkytthk) group, a 0,-Ce alkylcarbonyl 

20 group and a 0, -Cg alkoxy carbonyl group, or a 5- or 6-membered aromatic heterocydic group which contains 

1 to 4 hetero atoms of O, S and N or the group as condensed with a benzene ring which may be substituted by 
1 to 3 substituents selected from the group consisting of a Ci-Ce alkyi group, a halogen atom, a 0,-Oe alkoxy 
group, a C r C 6 alkytthk) group, a 0,-Ce alkyfcarbonyt group and a 0 1 -0 6 alkcocy carbonyl group; 
X is (i) a group resulting from elimination of one hydrogen atom from the a-amino group of an a-amino acid 

25 having an aromatic cydic group or (ii) an aikylamino group substituted by an aromatic cyclic group wherein the 

aromatic cyclic group is (i) a C 6 -C 15 aromatic hydrocarbon group which may be substituted by 1 to 3 substitu- 
ents selected from the group consisting of a halogen atom, a hydroxy group, a C r C 6 alkyi group, a 0,-Ce 
alkoxy group, a carboxyl group, a C r C 6 alkylcarbonyl group and a 0,-Ce alkoxycarbonyl group, or (ii) a 5- or 
6-membered aromatic heterocydic group having 1 to 4 hetero atoms of O, S and N or the group as condensed 

30 with a benzene ring which may be substituted by 1 to 3 substrtuerrts selected from the group consisting of a 

halogen atom, a hydroxy group, a C,-C 6 alkyi group, a 0,-Ce alkoxy group, a carboxyl group, a 0,-Ce alkylcar- 
bonyl group, and a 0,-Ce alkoxycarbonyl group, 
n represents 0 or an integer of 1 to 4 and 
m represents an integer of 2 to 6 or a salt thereof. 

35 

2. The peptide as daimed in daim 1 wherein the 5- to 1 3-membered nitrogen-containing heterocydic ring which may 
have 1 or 2 hetero atoms such as an oxygen atom and a sulfur atom forced by R 8 and R9 is a pyrrdidinyl, piperid- 
inyi, hexamethylenelminyl. heptamethyleneiminyl, oxazoltdinyl. morphonyl, thiazoltdinyt, thiomorphonyl, imidazolid- 
inyl, piperazinyl. pyrrolyl, 1 .2-dihydropyridinyl, 1.4-dihydropyridinyl, 1 .2.3,6-tetrahydropyridinyl, 2-oxazoltdonyl. 2- 

40 thiazoltdonyl, imidazotyl, 1 ,4,5,6-tetrahydropyrimidinyl, 2,3-dihydro-1 H-indolyl, 1 ,2,3,4-tetrahydroquindinyl, 2,3,4,5- 
tetrahydrolH-1-benzazepinyl, 2.3-dihydro-1H-isoindolyl. 1,2,3,4-tetrahydroisoquinolyl, 2,3,4,5-tetrahydro-l H-2- 
benzazepinyl, 2,3.4,5-tetrahydro-1H-3-benzazepinyl, 1,2,3,4,5,6-hexahydro-1-benzazodnyl, 1.2,3,4,5.6-hexahy- 
dro-2-benzazocinyl, 1,2,3,4,5.6-hexahydro-3-benzazocinyi, 2,3,4,5,6,7-hexahydro-IH-l-benzazonyt, 2,3,4,5,6.7- 
hexahydro-1H-2-benzazonyl, 2,3,4.5.6,7-hexahydro-1H-3-benzazonyl, 2,3,4, 5,6, 7-hexahydro-1H-4-benzazonyl, p- 

45 carbolynyl, phenothiadinyl, 3H-3-benzazepiny1, 3.4-dihydroquinolyl. benzimidanyl, 1,4-benzodiazepinyl or 10.11- 
dihydro-SH-dtoenztb.fJazepine-S-yl. 

3. The peptide as daimed in daim 1 wherein the ring formed by Re and Rg is a hexametrtyteneiminyl, 10,1 1-dihydro- 
5H-c5benz(b,f)azeptn-5-yl, morpholinyl, ptperidinyl, methytptperazinyl or 1 -(2-pyrimidyf)piperazinyl. 

so 

4. The peptide as daimed in daim 1 wherein the 0 6 -0 15 aromatic hydrocarbon group of R t is a phenyl or naphthyl 
group. 

5. The peptide as claimed in daim 1 wherein the 5- or 6-membered heterocydic group which contains 1 to 4 hetero 
55 atoms of O, S and N or the group as condensed with a benzene ring of is a 2-furyl, 3-furyl, 2-thienyl. 3-thienyl, 

thiazoi-4-yl, 2-pyrtdyl, 3-pyrtdyl, 4-pyridyl, 2-pyranyl, indol-3-yl. N-methylindol-3-yl, 2-quinofyl or quinoxaJin-2-yl 
group. 
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6. The peptide as claimed in daim 1 wherein R t is a straight or branched C V C^ Q aJkyl, C$-Cq cydoalkyl. C 1 -C 8 a! toy, 
phenyl, naphthyl, phenyi-C^o alkyl, indan-1-yl, indan-2-yl, 1.2,3.4-tetrahydronaphthalene-l-yl, 1 ,2,3.4-tetrahy- 
dronaphthalene-2-yl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyt, thiazd-4-yl, 2-pyridyl, 4-pyridyi, 2-pyranyl, indol-3-yl, N- 
methyfindo!-3-yl, 2-quinolyi, quinoxalin-2-yl, mono- or dt-phenytamino. pheny^C r C 10 alkyl amino, methytpiper- 
azino or 1 -<2-pyrin^yl)ptp«razino. 

7. The peptide as d aimed in daim 1 wherein is a hydrogen atom. 

8. The peptide as claimed in daim 1 wherein the C 1 -Cs alkyl group wherein a methylene (-CH2-) of the group inter- 
rupted by an oxygen atom or a sutfur atom of R 3 isa methoxymethyt, ethoxymethyi, 2-methoxyethyt, 2-etftoxyethyl, 

3- methoxypropyl, 3-ethaxypropyt, methytthiomethyl, etfiytthiomethyi, 2-ntethytthioethyl, 2-ethyfthioethyt, 3-methytth- 
topropyl or 3-ethytthiopropyi group. 

9. The peptide as claimed in daim 1 wherein the C$-C B cydoaikyl group wherein a methylene (-CHfe-) of the group 
interrupted by an oxygen atom or a sulfur atom is a tetrahydrofuran-2-yi or tetrahydrothiophen-2-yl group. 

10. The peptide as claimed in claim 1 wherein the C3-C8 cydoaikyl-d-Cs alkyl group wherein a methylene (-CH2-) of 
the group interrupted by an oxygen atom or a sulfur atom is a cydopentytthiomethyl or cydohexytthiomethyl group. 

1 1 . The peptide as daimed in claim 1 wherein R 3 is a C t -C 6 alkyl group. 

12. The peptide as daimed in claim 1 wherein R 4 is a 2-pyridy1-C 1 -C 6 alkyl, imjdazol-2-yl-Ci -Cg alkyl, imidazol-4-yl-Cr 
Ce alkyl, indol-3-yl-C^ alkyl. N-methyiirtdd-S-yl-CrCe alkyl, N-ethytindol-3-yl-C^-Ce alkyl, N-hydroxymethylin- 
dol-3-yl-Ct-Ce alkyl, N-formylindd-S-yl-C^-Ce alkyl, thiazoM-yi-CrCe alkyl or Wluoroindol-3-yl-CrCe alkyl group. 

13. The peptide as daimed in daim 1 wherein R 4 is a indol-3-yt-C^-Ce alkyl or N-methytindol-3-yl-C 1 -C 6 alkyl group, 

14. The peptide as daimed in daim 1 wherein R 5 is a hydrogen atom. 

15. The peptide as claimed in claim 1 wherein the C$-C 12 aromatic hydrocarbon group of Re is a phenyl, 1 -naphthyl or 
2-naphthyl group. 

16. The peptide as claimed in claim 1 wherein the 5- or 6-membered aromatic heterocydic group which contains 1 to 
4 hetero atoms of O, S and N or the group as condensed with a benzene ring of Re is a furyl. thienyi, pyridyl. thia- 
zolyl, imidazolyl or inddyl group. 

17. The peptide as claimed in daim 1 wherein Re is a C r C 6 alkyl, furyl, thienyi, pyridyl, pyridyt-C^-Ce alkyl or indolyl- 
C^Ce alkyl group. 

18. The peptide as claimed in daim 1 wherein the Ce-Cts aromatic hydrocarbon group of X is a phenyl or a-naphthyl 
group, 

19. The peptide as claimed in claim 1 wherein the 5- or 6-membered aromatic heterocydic group having 1 to 4 hetero 
atoms of 0, S and N or the group condensed with benzene rings of X is a 2-furyl, 3-furyl, 2-thienyl, 3-thienyt, thiazol- 

4- yl, 2 -pyridyl, 3-pyridyl, 4-pyridyl, 2-pyranyl, indol-3-yi, N-methylindol-3-yl. 2-quinolyl or quinoxaJin-2-yl group. 

20. The peptide as claimed in claim 1 wherein the a-amino acid of X may be substituted or protected at a 1 -carboxyf 
group thereof by an ester or an amide group. 

21 . The peptide as daimed in claim 1 wherein the a-amino acid of X is Gly, AJa, Val, Leu, He, Ser, Thr. Glu. Asn, Phe. 
Trp, Met, His, Cys, Arg, Asn, GJn, Tyr. (l)Tyr, cfiiodo-Tyr, Phg, Cha, Nva, Nle, Pya(2), Pya(3) or Thi which may be 
substituted or protected at a 1 -carboxyl group thereof by (i) an ester selected from the group consisting of a benzyl 
ester, diphenytmethyl ester and trrtyl ester or (ii) an amide selected from the group consisting of a phenytarrtde. 
benzytamide. diphenylamide. dibenzylamide, 2-phenylethylamide. 2,2-diphenylethytarrcde. 1 ,2-diphenylethylamide 
and indol-3-yl-methylamide. 

22. The peptide as claimed in daim 1 wherein the group resulting from elimination of one hydrogen atom from the a- 
amino group of an a-amino acid having an aromatic cydic group of X is a group selected from the group consisting 
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of 

Phe-OH. -Tyr-OH. -Trp-OH. -Phg-OH. -(m-F)Tyr-OH. -<p-F)Phe-OH, -(p-CI)Phe-OH. -(p-Me)Phe-OH, -Trp(Me)- 
OH, • Trp<CHO)-OH, -Phe-Trp-OH, -Trp-Phe^H-Tyr-Trp-OH, -Trp-Phe-OH, -(m-FJTyr-O^FJP^-OH, - 
Qu(OBzi)-OH. -GIu-OBzl. - Asp(OBzl)-OH, -Asp-OBzl, -Asp-Asp{OBzl)-OH, -GlutNBzy-OH, -G3u(NHBzi)- 
OH, -AspfNBzy-OH. -Asp(NHBzl)-OH, -Ghj-NBz^. -Glu-NHBzl. -Asp-NBzlj, -Asp-NHBzl. <M\h 
NHCHPhCI^Ph. -Asp-NHCHPhC^Ph, -Gau-NHCt-^CHPhg. -Asp-NHCHgCHPhg. <$!u(NHCHPhCH2Ph)- 
OH, -AstfNHCHPhC^PhJ-OH -GluJNHO^CHPhgHDH, -AspfNHCr^CHPhgJ-OH, -G^NHCHgCrVW)- 
OH. -AspfNHCHgC^-lndKH -Ghi-NHCHjCHg-ind, -Asp-NHCI-^CHg-lnd, -Trp-NH-tnd(OH), -Tyr-tqu(OH). - 
(l)Tyr-Phe-OH. -Trp-Trp-OH. -Tyr(Bzl)*Phe-OH, -Tyr<Bzl)-Trp-OH. -(l)Tyr-Trp-OH, -(l)Tyr-Tyr-OH, -Trp-His-OH, • 
His-Trp-OH, -Tyr-His-OH, -Hts-Tyr-OH. -Phe-HrsOH. -His-Phe-OH, -Phe-Trp-OH, -Phe-Tyr-OH and -Phe-Phe- 
OH. 

23. The peptide as daimsd in claim 1 wherein the alkytamino group of X is a C r C 10 alkyl amino group or a C3-C 10 
cydoalkyl amino group. 

24. The peptide as claimed in claim 1 wherein the alkytamino group substituted by an aromatic cyclic group of X is a 
group selected from the group consisting of -NBzfe. -NHBzl, -NHCHPhCHgPh, -NHCH^HPhj and -NHCHjCHa- 
Ind. 

25. The peptide as claimed in daim 1 wherein X is a group selected from the group consisting of -Tyr-OH, -Phe-OK - 
Trp-OH, -Phg-OH, Tyr-Phe-OH, -Tyr-Trp-OH, -Trp-Trp-OH, -(m-F)Tyr-OH, -(P-F)PheOH, -<m-F)Tyr-{p-F) Phe-OH, - 
(l)Tyr-Phe-OH, -Tyr(Bzl)-Phe-OH. -Trp(Bzl)-Trp-OH, -OJTyr-TrpOH, -(l)Tyr-Tyr-OH, -Glu(Obzl)-OH, -GIu-OBzl, - 
Asp{OBzl)-OH, -Asp-Owl. -Glu-NHCHPhCHgPh, -Glu-NHCHaCHPha. -Asp-NHCHPhCHsPh, -Asp- 
NHCHzCHPhz. -Asp-NHCHsCHg-Ind, Asp-(NHCH 2 CH 2 -lnd)-OH, Glu-Asp-NHCHaCH 2 -lnd, -Glu-As^NHCHaCHg- 
IndJ-NBzlg. -Asp-NBzl 2 . -Trp-NH-Ind and -Trp-lqu. 

26. The peptide as claimed in claim 1 wherein n is 0. 

27. The peptide as claimed in claim 1 wherein n is 0 and the -N(R 5 )(HCR 6 )-(CH 2 ) n -CO moiety is an a -ami no acid res- 
idue selected from the group consisting of Ala. Val, Leu, He, Trp, Pya(2) and Pya(3). 

28. The peptide as claimed in claim 1 wherein n is 2, 3 or 5. 

29. The peptide as claimed in claim 1 wherein R., is a hexamethyleneimino group, R2 is a hydrogen atom, R3 is a 
alkyl group. R 4 is a indd-3-yl-C^ alkyl group, R 5 is a hydrogen atom, Re is a C^. 6 alkyl group or a 5- or 6-mem- 
bered aromatic heterocyclic group having 1 to 4 hetero atoms of 0. S and N. m is 2. n is 0 and X is -Tyr-(D)Phe- 
OH, -Tyr(l)-{D)Phe-OH or -Trp-NH-lnd-OK 

30. The peptide as claimed in claim 1 wherein R, is a hexamethyleneimino group. R2 is a hydrogen atom, R 3 is a 
alkyl group. R4 is a indol-3-yl-C^ alkyl group. R 5 is a hydrogen atom. Rq is a alkyl group, m is 2, n is 0 and X 
is -Tyr-(D)Phe-OH. 

31 . Hexamethyleneimino-CO-Leu-(D)Tnp-(D)Ala-pAla-Tyr-(D)Phe-OH, or a pharmaceutically acceptable salt thereof. 

32. Hexamethylenein^no^O-Leu-(D)Trp-(D)Ala-pAla-Tyr(l)-(D)Phe-OH. or a pharmaceutically acceptable salt thereof. 

33. HexamethylenemirK>-CO-Leu-(D^^ or a pharmaceutically acceptable salt thereof. 

34. Hexamethyleneimino^O-L^-(D)Trp-(D)Ala-pAJa-Tyr-(D)Phe-OH. 

35. A method of producing the peptide of claim 1 wherein a partial peptide or amino acids capable of constituting the 
peptide represented by the formula of claim 1 are condensed with the remaining moiety, and when the product has 
a protected group, it is deprotected. 

36. A pharmaceutical composition containing the peptide of one of claims 1 to 34 or a pharmacologically acceptable 
salt thereof. 
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37. The pharmaceutical composition of daim 36 which is an endotheJin receptor antagonist 

38. Use of the peptide or a pharmaceuticaily acceptable salt therof as claimed in one of claims 1 to 34 for preparing an 
endothefin receptor antagonist. 

PatentansprOche 

1. Peptid der Formal 



W " fU RsfU 
M ||| 

Rl-CO-N-CH-CO-NH-CH-CO-N-CH- ( CB 2 ) n-CO-NH- ( CH 2 ) m-CO-X 

(E.) (D) 



worin R 1 

(i) eine gerade oder verzweigte C r C 10 -Alkylgruppe, die mit 1 bis 3 Substituenten ausgewahlt aus der 
Gruppe bestehend aus einer Ca-Cg-Cyctoalkylgruppe. einem Halogenatom, einer C^-Ce-Alkoxygruppe, 
einer C! -C 6 -A]kytthjogaippe, einer ^^-AlxaxycarbciTylgruppe, einer aromatischen Cg-C^-Kohlenwas- 
serstoffgruppe, die mit einem Halogenatom, einer Hydroxy gruppe, einer C r C3-Alkcotygruppe Oder einer 
C^-Alkylgruppe substituted sein kann, und einer 5- bis 10-gliedrigen aromatischen heterocydischen 
Gruppe substituiert sein kann. 

(ii) eine C3-C 10 -Cycioalkylgruppe ( c3e mit 1 bis 3 Substituenten ausgewahlt aus der Gruppe bestehend 
aus einer CrCe-AIkytgruppe, einem Halogenatom, einer CrCg-Alkoxygruppe, einer C r C6-Alkytthio- 
gruppe und einer C 1 -C 6 -Aikoxycarbonylgruppe substituiert sein kann, oder diese CycJoalkytgruppe kon- 
dertsiert mit einem Benzoin ng, 

(iiO eine gerade Oder verzweigte C r C 8 -Alkoxygruppe 1 die mit 1 bis 3 Substituenten ausgewahlt aus der 
Gruppe bestehend aus einer Ca-Ca-Cycioalkylgruppe, einer C r C 6 -AlkDxygruppe und einer C r C 6 -AIkoxy- 
carbonylgruppe substituiert sein kann, 

(iv) eine aromatische Cs-Cis-Kohlenwasserstoffgruppe, die rrtit 1 bis 3 Substituenten ausgewahlt aus der 
Gruppe bestehend aus einem Halogenatom, einer Hydroxygruppe, einer CrCe-Alkytgruppe, einer C r C6- 
Alkoxygruppe. einer Carboxylgruppe, einer C^-Alkylcarbonylgruppe und einer CvCg-Alkoxycarbonyl- 
gruppe substituiert sein kann, 

(v) eine 5- bis 6-giiedrige aromatische heterocydische Gruppe, die ein bis vier Heteroatome ausgewahlt 
aus O, S und N enthalt oder diese Gruppe kondensiert mit einem Benzoiring, die rrtit 1 bis 3 Substituenten 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einer Hydroxygruppe. einer C 1 -C 6 -Aikyl- 
gruppe, einer C^-Ce-Alkoxygruppe, einer Carboxylgruppe, einer C t -C 6 - Alkytcarbonylgaippe und einer C r 
C 6 -AIkoxy carbon yi gruppe substituiert sein kann oder 

(vi*) eine Gruppe R 7 NH- oder R 8 R 9 N- bedeutet worin R 7 , R 8 und Rg unabhangig (i) eine C 4 -C 10 -Alkyl- 
gruppe, die mit 1 bis 3 Substituenten ausgewahlt aus der Gruppe bestehend aus einer Gj-Ce-Cydoal- 
kylgruppe, einer C r C 6 -AIkoxygruppe, einer C 1 -C 6 -AIkytthiogruppe, einer Hydroxygruppe, einer 
Carboxylgruppe, einer C^g-Alkylcarbonyigruppe. einer aromatischen C 6 -C 12 -Kohierrwasserstoffgruppe, 
die mit einem Halogenatom, einer Hydroxygruppe, einer CrCVAIkoxygruppe oder einer Ct-CVAJkyl- 
gruppe substituiert sein kann, und einer 5- bis 10-gliedrigen aromatischen heterocycfischen Gruppe, die 1 
bis 4 Heteroatome ausgewahlt aus 0, S und N enthalt substituiert sein kann, (") eine C5-C 10 -Cydoal- 
kyt gruppe, die mit 1 bis 3 Substituenten ausgewahlt aus der Gruppe bestehend aus einer CT-Ce-Alkyl- 
gruppe. einer C r C 6 -AJkoxy gruppe, einer C r C 6 -AJkytthiogruppe, einer Hydroxygruppe, einer 
Carboxylgruppe und einer C^Cg-Alkylcarbonylgruppe substituiert sein kann. (iii) eine aromatische Cg- 
C 12 -Kohlenwasserstoff gruppe, die mit 1 bis 3 Substituenten ausgewahlt aus der Gruppe bestehend aus 
einer C r C 6 -Alkylgruppe, einer CT-Ce-Alkoxygruppe, einer Hydroxygruppe. einer Carboxylgruppe und 
einer C^e-Alkylcarbonylgruppe substituiert sein kann oder (iv) eine 5- bis 10-gliedrige aromatische hete- 
rocydische Gruppe, die 1 bis 4 Heteroatome ausgewahlt aus O. N und S enthalt, oder diese Gruppe kom- 
dertsiert mit einem Benzoiring bedeuten, worin ein Kohlenstoffatom, das mit 1 bis 3 Substituenten 
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ausgewahrt aus der Gruppe bestehend aus einer C^Ce-Alkytgmppe, einer C r C 6 -Alkoxygaippe, einer 
Hydroxylgruppe. einer Carboxytgruppe und einer C^-Alkylcarbonylgruppe substituiert sein kann, und 
em Stickstoffatom. das rrnt 1 bis 3 C 1 -C 6 -AIkylgruppen substituiert sein kann, und Rb und Rg miteinander 
verbunden sein konnen unter BUdung eines 5- bis 13-giiedrigen stk*stoffhaftigen heterocydischen Rings, 
der ein oder zwei Heteroatome aufwetsen kann, wie ein Sauerstoffatom und ein Schwefelatom. wobei der 
5-bts 13-gliedrige stk*stoffharttge heterocydische Ring gegebenenfaBs mit 1 bis 3 Substituerrten substitu- 
iert ist, ausgewahlt aus der Gruppe bestehend aus einer C 1 -C 6 -Afkytgruppe, einer Phenytgruppe. einem 
HaJogenatom, einer Nrtrogruppe, einer Cyanogruppe, einer Hydroxygruppe. einer C 1 -C 4 -Alkoxygruppe, 
einer Ci-C 4 -AIkytthiogruppe, einer Aminogruppe, einer Mono- oder Di-^^-Alkytaminogruppe. einer C r 
C 4 -AIkyk^rbonytarrrirK)gnjppe 1 einer C r C 4 -AIkytsijKonytaiTiinogruppe, einer C r C 4 -Alkoxycarbonyl- 
gruppe, einer Carboxytgruppe, einer C r C6-AIkyk»rbony*gruppe und einer C r C 4 -AEkytcarbonytaxy- 
gruppe. und einer 5- oder 6-gfied-rigen heterocycfischen Gruppe rrrit 1 bis 4 Heteroatomen wie O. S und N; 

Rj und unabhangig ein Wasserstoffatom oder eine gerade Oder verzweigte C 1 -C 6 -Alkytgrupp8 bedeuten; 
R3 eine C y -C Q - ASky\-, (^-Cg-Cydoalkyl- oder C 3 -C^^yctoaIkyl^ r C 8 -AIky^njpr^ ist worin ein Methytenrest 
(-CH2-) der Gruppe durch ein Sauerstoffatom oder ein Schwefelatom urrterbrochen sein kann; 
R 4 eine heterocydisch substituierte C 1 -C 6 -Alkyigruppe. die substituiert sein kann, worin der Heterocydus eine 

5- oder 6-gtiedrige heterocydische Gruppe mit 1 bis 4 Heteroatomen ausgewahtt aus O. S und N ist oder diese 
Gruppe kondensiert mit einem Benzolring ist. wobei das KohJenstoffatom der heterocydisch substituierten d - 
C 6 -AJkytgruppe mit 1 bis 3 Substituerrten ausgewahtt aus der Gruppe bestehend aus einer Ct-Cg- Alkytgruppe, 
einem Hatogenatom. einer Hydroxylgruppe, einer Carboxylgruppe, einer C^g-AIknxygruppe und einer 
Ce-AJkylcarbonyi gruppe substituiert sein kann, und das Stickstoftatom der heterocydisch substituierten CrCe- 
Aikytgruppe mit 1 bis 3 Substituerrten ausgewahtt aus der Gruppe bestehend aus einer C r C 6 -Afkytgruppe, 
einer C^-Aikytcarbonylgruppe und einer Hydroxy- C r C 6 Alkylgruppe substituiert sein kann; 

Re ein Wasserstoffatom, eine gerade oder verzweigte C r C 6 - Alkytgruppe. die mit 1 bis 3 Substituerrten ausge- 
wahtt aus der Gruppe bestehend aus (i) einer aromatischen C 6 -C 15 -KohJenwasserstoffgruppe. (ii) einer 5- bis 

6- gliedrigen aromatischen heterocydischen Gruppe, die 1 bis 4 Heteroatome ausgewahtt aus O. S und N ertt- 
hatt, oder diese Gruppe kondensiert mit einem weiteren aromatischen Ring, (iti) einer schwefelhattigen Gruppe 
ausgewahtt aus der Gruppe bestehend aus einer Thion-, Mercapto-. Methytthio-, Ethytthio- und Phenytthio- 
gruppe, (iv) einer sauerstoffhattigen Gruppe ausgewahtt aus der Gruppe bestehend aus einer Keton-. 
Hydroxy-, Methoxy-, Ethoxy-, Phenoxy- und Benzytoxygruppe und (v) einer stickstoffhattigen Gruppe ausge- 
wahtt aus der Gruppe bestehend aus einer Amino-, N-Methytamino-. N-Ethytamino- und Guanidinogruppe 
substituiert sein kann, eine aromatische C 6 -C 12 -Kohlenwasserstoffgruppe, die mit 1 bis 3 Substituerrten aus- 
gewahtt aus der Gruppe bestehend aus einer Cj-Cg- Alkytgruppe, einem Hatogenatom, einer C r C 6 -AJkoxy- 
gruppe. einer C r C 6 -Aikyrthiogruppe, einer C r C 6 -Aikytcarbonylgruppe und einer C r <VAIkoxy<»rborr/tgruppe 
substituiert sein kann, oder eine 5- oder 6-gtiedrige aromatische heterocydische Gruppe, die 1 bis 4 Hete- 
roatome ausgewahtt aus O, S und N enthalt, oder diese Gruppe kondensiert mit einem Benzolring, die mit 1 
bis 3 Substituerrten ausgewahtt aus der Gruppe bestehend aus einer C 1 -Cg- Alkytgruppe, einem Hatogenatom, 
einer C^-Ce-Alkoxygruppe. einer C 1 -C 6 -AIkyrthiogruppe. einer: C r C 6 -Aikytcarborrytgruppe und einer CyC^- 
Alkoxycarbonylgruppe substituiert sein kann, bedeutet; 

X (i) eine Gruppe ist. die durch Eliminierung eines Wasserstoffatoms der a-Aminogruppe einer a-Aminosaure 
mit einer aromatischen cydischen Gruppe entsteht oder (ii) eine AJkytarranogruppe ist c5e mit einer aromati- 
schen cydtschen Gruppe substituiert ist worin die aromatische cydische Gruppe (i) eine aromatische C 6 -C 15 - 
Kohlenwasserstoffgruppe, die mit 1 bis 3 Substituenten ausgewahtt aus der Gruppe bestehend aus einem 
Hatogenatom, einer Hydroxygruppe, einer C 1 -C 6 - Alkytgruppe, einer C 1 -C 6 -AIkoxygruppe, einer Carboxyl- 
gruppe. einer C r C 6 -AJkytcarbony1gruppe und einer Cj -Ce-Aikoxycarbonytgaippe substituiert sein kann oder 
(ii) eine 5- Oder 6-gliedrige aromatische heterocydische Gruppe mit 1 bis 4 Heteroatomen ausgewahtt aus O, 
S und N oder die Gruppe kondensiert mit einem Benzolring ist. die mit 1 bis 3 Substituerrten ausgewahtt aus 
der Gruppe bestehend aus einem HaJogenatom, einer Hydroxygruppe, einer C 1 -Cg- Alkytgruppe, einer C r Cg- 
Alkoxygruppe, einer carboxytgruppe, einer C^Cg-Aikykarbonytgruppe und einer C, -Cg-Alkoxycarbonylgruppe 
substituiert sein kann. 

n 0 oder eine ganze Zahl von 1 bis 4 bedeutet und 
m eine ganze Zahl von 2 bis 6 bedeutet 
oder ein Salz davon. 

Peptid nach Anspruch 1, worin der 5- bis 13-gliedrige stickstoffhaJtige heterocydische Ring, der 1 oder 2 Hete- 
roatome, wie ein Sauerstoffatom und ein Schwefelatom aufweisen kann, der durch R3 und Rg gebildet wird, ein 
PyrroBdinyl-, Ptperidinyt-, Hexamethyteniminyl-. Heptamethyteniminyl-, Oxazoltdinyh Morphonyl-. Thiazotidinyl-, 
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Thiomorphonyi-, Imidazoltdinyh Piperazinyl-, Pyrrdyl-, 12-Dihydropyricfinyl-. 1 ,4-Dtriydropyridinyl-. 1 .2.3.6-Tetra- 
hydropyrkfinyl-, 2-Oxazoitdonyl-. 2-Thiazoltdonyl-, Irrtdazolyh 1.4,5.6-Tetrahydropyrimifinyt-, 2-3-Dihydro-1H- 
indotyl-, 1 ,2,3.4-Tetrahydrochinofinyl-. ^SAS-Tetrahydro-IH-l-benzazepiny*-, 2,3-Dihydro-1H-isoirtdclyk 1,2,3,4- 
TetrahydroisochinoJyi-, 2.3.4,5-Tetrahydrc>*1H-2-benza2epinyi- l 2,3.4.5-Tetrahydro-1H-3-b8n2azq3inyt-, 
1.2.3,4,5.6-Hexahydro-1-benzazocinyl- t I^.SAS.S-Hexahydn^-bertzazocinyl-. 1 ,2.3A5.6-Hexahydro-3-benza- 
zoctnyl-, 2.3.4,5.6.7-Hexahydro-1H-1-ben2azonyi-. 2,3,4,5.6 l 7-Hexahydro-1H-2-benzazony»- ( 2.3,4.5.6.7-Hexahy- 
dro-1H-3-benzazonyk 2,3,4.5.6, 7-Hexahydro-1H-4-Benza2orry*-, p-Carbolynyk PhenotrtiaainyK 3H-3- 
Benzazepinyk 3,4-Dihydrochinotyl-, Berurirrtdanyl-, 1.4-Benzodiatepinyl- oder 1 0, 1 1 -Dihydro5H<ftbefU(b,f)aze- 
pin-5-yt-Rest ist. 

3. Peptid nach Anspruch 1, worin der durch Rq und R9 gebiUete Ring ein Hexamethyleniminyl-, 10,1 1-Dthydro-5H- 
dibenz(b,f)azepin-5-yi-, Morphdinyl-, Piperidtnyl-, Methytpiperazinyt- Oder 1 -(2-Pyrimidy1)pcpera2inytring ist 

4. PeptkJ nach Anspruch 1 . worin die aromatische Ce-C^-Ktfilenwasserstoffgruppe von R 1 eine Phenyl- oder Naph- 
thyigruppe ist 

5. PeptkJ nach Anspruch 1 , worin die 5- oder 6-gfiedrige heterocyciische Gruppe von R, , die 1 bis 4 Heteroatome aus- 
gewahtt aus O. S und N enthatt, oder die Gruppe, die rrtit einem Benzofring kondensiert ist eine 2-Furyl-, 3-FuryJ- 
, 2-Thienyl-. 3-7hienyk Thiazol-4-yl-, 2-Pyridyl-. 3-Pyridyl-, 4-PyridyK 2-Pyranyl-. lndol-3-yk N-MethyWc4-3-yh 
2-Chindyl- oder Chtroxalin-2-yKaruppe ist 

6. PeptkJ nach Anspruch 1, worin eine g erode oder verzweigte C^Q-AIky!-, Gj-Cs-cyctoalkyk d-Cs-AJkoxy-, 
Phenyl-. Naphthyl-, Phenyl-Ct-Cto-aJkyl-, lndan-1-yt-, lndan-2-yt-, 1,2,3,4-Tetrahyoyonaphthalin-l-yl-. 1,2.3.4- 
Tetrartydronaphthalin-2-yJ- t 2-Furyt-, 3-Furyl-. 2-Thienyl-. 3-Thienyl-. ThiazoM-yl-, 2-Pyridyk 4-PyrtdyK 2-Pyranyl- 
. lndcrf-3-yl-, N-Methylindol-3-yl-, 2-Chinolyt-, Chinoxalin-2-yt-, Mono- oder Di-phenylamino-. PhenyJ-C r C 10 -alky- 
larrtino-. Methytpiperazino- oder 1-(2-Pyrimidyi)piperazinogruppe ist. 

7. Peptid nach Anspruch 1 , worin Rg ein Wasserstoftatom ist 

8. Peptid nach Anspruch 1 , worin die C r C 8 -A(ky1gruppe von R 3 , bei der ein Methytenrest (-CH2-) der Gruppe durch 
ein Sauerstoffatom oder ein Schwefelatom unterbrochen ist eine Methoxymethyl-, Ethoxy methyl-, 2-Methoxyethyl- 
. 2-Ethoxyethyl-, 3-Methaxypropyl-, 3-Ethoxypropyl-, Methytthiomethyt-, Ethytthiomethyl-, 2-Methytthioethyi-, 2- 
Ethylthioethyl-, 3-Methylthiopropyi- Oder 3-Ethytthiopropylgruppe ist. 

9. Peptid nach Anspruch 1 , worin die C3-C 8 -Cycloaikylgruppe, worin ein Methyienrest (-CH2-) der Gruppe durch ein 
Sauerstoffatom oder ein Schwefelatom unterbrochen ist. eine Tetrahydrofuran-2-yi- oder Tetrahydrothiophen-2- 
ytgruppe ist. 

10. PeptkJ nach Anspruch 1 . worin die C^-Ce-CycloalkylCrCe-alkyJgruppe. worin ein Methytenrest (-CH 2 -) der Gruppe 
durch ein Sauerstoffatom oder ein Schwefelatom unterbrochen ist eine Cyclopentylthiomethyl- oder Cyctohe- 
xytthiomethylgruppe ist. 

1 1 . Peptid nach Anspruch 1 , worin R 3 eine (VCg-Alkylgruppe ist. 

12. Peptid nach Anspruch 1, worin R 4 eine 2-PyrkJyl-C 1 -C 6 -aJky1-. Imidazol^-yl-C^Ce-alkyl-, IrrttooM-yl-CVCg- 
aikyl-, IndoW-yl-Ct-Ce-alkyi-, N-Methyiindol-S-yl-Ct-Ce-alkyl-. N-Ethyiindol-S-yl-Ct-Ce-aJkyl-, N-Hydroxymethytin- 
dol-S-yl-CrCs-alkyl-, N-Formyl-indol-S-yl-C^e-alkyl-, "Riiazol^-yl-CvCe-aikyl- oder S-RuortrKJol-S-yl-CrCV 
alkylgruppe ist. 

13. PeptkJ nach Anspruch 1. worin R 4 eine Indd-S-yf-^-Cg-aJkyl- oder N-Methytindol-3-yl-C r C 6 -alkylgruppe ist. 

14. Peptid nach Anspruch 1 , worin R 5 ein Wasserstoffatom ist 

15. PeptkJ nach Anspruch 1 , worin die aromatische C 6 -C 12 -Kohleriwasserstoffgruppe von Rg eine Phenyl-, 1 -Naphthyi- 
oder 2-Naphthylgruppe ist. 

16. Peptid nach Anspruch 1, worin die 5- oder 6-gliedrige aromatische heterocyciische Gruppe von Re, die 1 bis 4 
Heteroatome ausgewahtt aus O, S und N enthart, Oder die Gruppe, die rrtit einem Benzoiring kondensiert ist. eine 
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Furyt-, Thienyk Pyridyt-, ThiazolyJ-, ImkJazoJyl- oder Indolyigruppe ist. 

17. Peptid nach Anspruch 1 . worin eine C r C 5 -AIky1> 1 Furyl-, Thienyi-, Pyridyl-. Pyridy^C r C 6 -aIkyi- Oder IrtdotyKV 
Ce-alkytgruppe tst 

18. Peptid nach Anspruch 1 . worin die aromatische Cg-C 1 5* KbhJenwasserstoffgruppe von X eine Phenyl- oder a-Naph- 
thytgruppe tsi 

1 9. Peptid nach Anspruch 1 , worin die 5- Oder 6-gfiedrige aromatische heterocyctische Gruppe mit 1 bis 4 Heteroato- 
men ausgewahrt aus O, S und N, oder die Gruppe, die mit Benzol ring en kondensiert ist, von X eine 2- Furyl-, 3- 
Furyl-, 2-Thienyt-, 3-ThienyK Thiazol-4-yl-. 2-Pyridyt-, 3- Pyridyt-, 4-Pyridyt-. 2-Pyranyt-, lndol-3-yl-. N-Methyfindol- 
3-yi-, 2-Chinolyl- oder Chincocalin-2-ytgruppe ist. 

20. Peptid nach Anspruch 1, worin die a-Aminosaure von X an einer 1-Ca/boxyt gruppe durch eine Ester- oder A/Trid- 
gruppe substituiert oder geschOtzt sein kann. 

21 . Peptid nach Anspruch 1 , worin c5e a-Aminosaure von X G!y, Ala, Val, Leu. tie, Ser, Thr, Qu, Asn, Phe, Trp, Met, 
His, Cys, Arg, Asn, Gin, Tyr, (i)Tyr, Diiod-Tyr, Phg, Cha, Nva. N!e. Pya(2). Pya(3) oder Thi ist. die ander 1-Carboxyi- 
gruppe mit (I) einem Ester ausgewahrt aus der Gruppe bestehend aus einem Benzyl ester, Diphenyimethyi ester 
und Trrtyl ester oder (ii) einem Amid ausgewahrt aus der Gruppe bestehend aus Phenyiamtd, Benzytamid. Diphe- 
m/lamid, Dfoenzyiamid, 2 -Phenyl ethytamtd, 2,2-Diphenyle1hy1anT^J,2-Diphenyletriytamid und lndd-3-ylmethyl- 
amid substituiert oder geschOtzt sein kann. 

22. Peptid nach Anspruch 1 , worin die Gruppe von X. die durch Eliminierung eines Wasserstoffatoms aus der a-Ami- 
nogruppe einer a-Aminosaure mit einer aromatischen cyclrschen Gruppe entsteht, eine Gruppe ist ausgewahrt aus 
der Gruppe bestehend aus Phe-OH, -Tyr-OH, -Trp-OH. -Phg-OH, -(m-F)TyrOH, -{p-F)Phe-OH. -(p-CI)Phe-OH. - 
(p-Me)Phe-OH. -Trp<Me)-OH, -Trp{CHO)-OH, -Phe-Trp-OH. -Trp-Phe-OH, -Tyr-Trp-OH, -Trp-Phe-OH. -<m-F)Tyr- 
(p-F)Phe-OH. -Glu(OBzl)-OH, -GIu-OBzl. -Asp(OBzl)-OH, -Asp-OBzl, -Asp-Asp<OBzl)OH, -GlufNBzyOH, - 
Giu(NHBzl)-OH. -Asp(NBzy-OH, -Asp(NHBzQOH, -G!u-NBzl 2 , -Glu-NHBzl. -Asp-NBzIg, -Asp-NHBzl, -Glu- 
NHCHPhCHsPh, -Asp-NHCHPhC^Ph, -GJu-NHCHsCHPhg. -Asp-NHCHaCHPr^, -QufNHCHPhCI^PhKH - 
Asp(NHCHPhCH 2 Ph)-OH, ^u{NHCH 2 CHPh 2 ).OH, -AspfNHCHgCHPhzJOH, -GMNHCHaCHz-lndJOH. - 
Asp(NHCH 2 CH2-lnd)-OH. -au-NHC^CHa-lnd. -Asp-NHCHaC^-Ind, -Trp-NH-lnd(OH), -Tyr-lqu{OH), (l)Tyr-Phe- 
OH, -Trp-Trp-OH, -Tyr(Bzl)-Phe-OH, -Tyr(Bzl)-Tn>OH, -(l)Tyr-Trp-OH, -(l)Tyr-Tyr-OH, -Trp-His-OH. -His-Trp-OH, - 
Tyr-His-OH, -His-Tyr-OH, -Phe-HisOH, -His-Phe-OH, -Phe-Trp-OH. -Phe-Tyr-OH, und -Phe-PheOH. 

23. Peptid nach Anspruch 1, worin die Alkytaminogruppe von X eine C 1 -C 10 -AJkylaminogruppe oder eine C3-C 10 - 
Cycloalkylaminogruppe ist. 

24. Peptid nach Anspruch 1 , worin die Alkytaminogruppe von X, die mit einer aromatischen cyclischen Gruppe substi- 
tuiert ist eine Gruppe ist ausgewahrt aus der Gruppe bestehend aus -NBz^, -NHBzl, •NHCHPhCH 2 Ph > - 
NHCH 2 CHPh 2 und -NHCHsOVInd. 

25. Peptid nach Anspruch 1 , worin X eine Gruppe ist ausgewahtt aus der Gruppe bestehend aus -Tyr-OH, -Phe-OH, - 
Trp-OH, -Phg-OH. -Tyr-PheOH, -Tyr-Trp-OH, -Trp-Trp-OH, -{m-F)Tyr-OH, -{p-F)Phe-OH, -(m-F)Tyr-(p-F) Phe-OH. - 
(QTyr-Phe-OH, -Tyr(Bzl)-Phe-OH, -Trp(Bzl)-TrpOH. -(f)Tyr-TrpOH. -(l)Tyr-Tyr-OH, -Glu<OBzl)OH OiuOBzl, - 
Asp(OBzl)OH. -Asp-OBzl. OIu-NHCHPhCH 2 Ph, -Glu-NHChfeCHPhs, -Asp-NHCHPhCHjPh, -Asp- 
NHCHgCHPt^, -Asp-NHCH2CH2-lnd, -Asp-fNHC^OVIndJ-OH, -Glu-Asp-NHCHjCh^-lnd. -Qu- 
Asp(NHCH 2 CH 2 -lnd)-NBz! 2 , -Asp-NBz^, -Trp-NH-ind und -Trp-tqu. 

26. Peptid nach Anspruch 1, worin n 0 ist. 

27. Peptid nach Anspruch 1, worin n 0 ist und der -NfRsJfHCReMCH^n-CO-Anteil ein a-Aminosaurerest ist ausge- 
wahrt aus der Gruppe bestehend aus Ala, Val, Leu, lie, Trp, Pya(2) und Pya(3). 

28. Peptid nach Anspruch 1 , worin n 2, 3 oder 5 ist. 

29. Peptid nach Anspruch 1, worin R t eine Hexamethyleniminctgruppe ist, R2 ein Wasserstoffatom ist. R3 eine C^Cg- 
Atkylgruppe ist, R 4 eine Indol-S-yl-C^Ce-alkyl-gruppe ist, R 5 ein Wasserstoffatom ist Re erne C r C 6 -Alkytgruppe 
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Oder eine 5- oder 6-giiedrige aromatische heterocydische Gruppe mit 1 bis 4 Keteroatomen ausgewahlt aus 0, S 
undNistm2tstn0istundX -Tyr-(D)Phe-OH, -Tyr(l)-(D)Phe-OH oder -Trp-NH-lnd-OH ist 

30. Peptid nach Artspruch 1 worin R t eine Hexamethyleniminogaippe ist R2 ein Wasserstoffatom ist. R3 eine CrCg- 
Alkylgruppe ist R4 eine Indol-S-yl-C^-alkyigruppe ist R5 ein Wasserstoffatom ist Re eine C^-Ce- Alkylgruppe ist. 
m2ist.n0tstundX -Tyr-(D)Phe-OH ist 

31. HexajnethyieninrarK)<X>Leij^D)Trp-(D)AIa-pAia-^ oder ein pharmazeutisch annehmbares Saiz 
davon. 

32. HexamethylertimirKHCO-L^ oder ein pharmazeutisch annehmbares Salz 
davon. 

33. HexamethylerHmmo<X>Leu^D)^^ oder ein pharmazeutisch annehmbares Sab 
davon. 

34. Hexamethylertirnino-CO-L^ 

35. Verfahren zur Herstellung des Peptkte von Artspruch 1 . worin ein TeilpepfeJ oder Aminosauren, die das Peptd der 
Forme! von Artspruch 1 bilden konnen, mit dam vertrfefrertden Rest kondertsiert werden und. wenn das Produkt 
Schutzgruppen hat die Schutzgruppen abgesparten werden. 

36. Pharmazeutische Zusammensetzung errthaltend das Peptid nach einem der AnsprOche 1 bis 34 oder ein pharma- 
koiogisch annehmbares Salz davon. 

37. Pharmazeutische Zusammensetzung nach Anspruch 36. (fie ein Endothelin-Rezeptor-Antagonist ist. 

38. Verwertdung des Peptids oder eines pharmazeutisch annehmbaren Salzes nach einem der AnsprOche 1 bis 34 zur 
Herstellung eines EndothelirvRezeptor-Antagonisten. 

Revendications 

1 . Peptide represents par la formule 

R r CO-N-CH-CO-NH-CH-CO-N-CH-(CH 2 ) n -CO-NH-(CH : ) m -CO-X 
(L) (D) 



dans laquelte R 1 represente 

a) un groupe alkyle en Cj-C^ lineaire ou ramrfie qui peut porter de 1 a 3 substituants choisis darts 
Pensemble que constituerrt un groupe cydoaikyie en C3-C8. un atome dTtalogene. un groupe alcoxy en 
C^e, un groupe aikylthio en CrCe, un groupe (alcoxy en CrCeJ-carbonyte, un groupe hydrocarbone 
aromatique en C 5 -C 12 qui peut porter comme substituarrt un atome d*hafogene, un groupe hydroxyle, un 
groupe alcoxy en ou un groupe alkyle en CVC3, et un groupe heterocydique aromatique compor- 
tartt de 5 a 1 0 chatnons, 

b) un groupe cydoaikyie en C3-C 10 . qui peut porter de 1 a 3 substituants choisis dans Pensemble que 
constituerrt un groupe alkyle en C^-Cg, un atome d*halogene, un groupe alcoxy en Ci-Ce, un groupe aik- 
ylthio en C)-C 6 et un groupe (alcoxy en C^-CgJ-carbonyte, ou un tel groupe cydoaikyie condense avec un 
cycle benzenique, 

c) un groupe alcoxy en C^Cq lineaire ou ramrfie, qui peut porter de 1 a 3 substituants choisis dans 
rensemble que constituerrt un groupe cydoaikyie en C3-C 8 , un groupe alcoxy en C^-Cg et un groupe 
(alcoxy en C^eJ-carbonyle. 

d) un groupe hydrocarbone aromatique en C 6 -C 15 , qui peut porter de 1 a 3 substituants choisis dans 
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PensembJe que constituent un atome d'halogene. un groupe hydroxyte, un groupe alkyle en C r C 6 . un 
groupe alcoxy en -C$, un groupe carboxyle. un groupe (alkyle en C r Cs)-carbonyle et un groupe (aJcoxy 
en C 1 <} 6 >-cajrbonyte, 

e) un groupe heterocydique aromatique cornportarrt 5 ou 6 chaTnons et contenant de 1 a 4 heteroatomes 
d'oxygene de soufre ou cf azote, groupe qui peut etre condense avec un noyau benzenique et qui peut por- 
ter de U 3 substituants choisis dans rensembte que constituent un atome d'halogene. un groupe 
hydroxyte, un groupe alkyle en CyC$, un groupe alcoxy en C r C6. un g/oupe carboxyle. un groupe (aikyte 
en Cj-Cg^carbonyle et un groupe (alcoxy en Ci-CgJ-carbonyte. ou 

f) un groupe represente par R 7 NH- ou par RsRgN-. 

ou R 7 , Rg et R 9 representent cnacun, indepenctemrnent 

1 ) un groupe alkyle en C^C A 0 , qui peut porter de 1 a 3 substituants choisis dans I* ensemble que cons- 
tituent un groupe cydoalkyie en C3-C8. un atome d'halogene, un groupe alcoxy en C^-C^ un #oupe 
alkytthio en (VC 6 , un groupe hydroxyle, un groupe carboxyle, un groupe (alkyle en Cj-C^-carbonyle, 
un groupe hydrocarbon e aromatique en Cg-C 12 qui peut porter comme substituant un atome 
d'halogene, un groupe hydroxyle, un groupe aJcoxy en CVC3 ou un groupe alkyle en C 1 -C 3 , et un 
groupe heterocydique aromatique cornportarrt de 5 a 10 chaTnons et contenant de 1 a 4 heteroato- 
mes d'oxygene. de soufre ou d'azote. 

2) un groupe cydoalkyte en C 5 -C 10 , qui peut porter de 1 a 3 substituants choisis dans r ensemble que 
constituent un groupe alkyle en CyC B . un groupe aJcoxy en C v C St un groupe alkytthio en CyC B , un 
groupe hydroxyle, un groupe carboxyle et un groupe (alkyle en C 1 -C 6 )-carbonyle. 

3) un groupe hyoVocarbone aromatique en Cg-C^, qui peut porter de 1 a 3 substituants choisis dans 
I'ensemble que constituent un groupe alkyle en C^-Ce, un groupe alcoxy en C r C 6 , un groupe 
hydroxyle, un groupe carboxyle et un groupe (alkyle en C r C6)<arborry1e, ou 

4) un groupe heterocydique aromatique cornportarrt de 5 a 10 chaTnons et contenant de 1 a 4 hete- 
roatomes d'oxygene, de soufre ou d'azote, groupe qui peut etre condense avec un noyau benzenique, 
dans lequel un atome de carbon e qui peut porter de 1 a 3 substituants choisis dans Tensemble que 
constituent un groupe alkyle en C r C 6 , un groupe aJcoxy en Ci-Cg, un groupe hydroxyle, un groupe 
carboxyle et un groupe (alkyle en C r C 6 )-carbonyle, et un atome d'azote qui peut porter comme subs- 
trtuants de 1 a 3 groupes alkyle en C 1 -C 6l et R 8 et Rg peuvent etre raccordes ensemble pour former 
un groupe heterocydique azote cornportarrt de 5 a 13 chaTnons, et qui peut aussi comport er 1 ou 2 
heteroatomes comme un atome d'oxygene ou un atome de soufre, ce groupe heterocydique azote a 
5-13 chaTnons pouvant eventuellement porter de 1 a 3 substituants choisis dans r ensemble constitue 
par un groupe alkyle en C r C 6 , un groupe phenyle, un atome d'halogene, un groupe nitro, un groupe 
cyano, un groupe hydroxyle, un groupe alcoxy en C1-C4, un groupe alkytthio en CVC4, un groupe 
amino, un groupe mono(alkyle en Cj^J-amino. un groupe di(a!kyte en CfCJ-amino, un groupe (alk- 
yle en C^CJ-rarbonylamino, un groupe (alkyle en C^-C^-sutfonytamino, un groupe (alcoxy en C r 
C4)-carbonyle, un groupe carboxyle, un groupe (alkyle en C r C s )-carbonyle un groupe (alkyle en C r 
CJ-carbonyloxy et un groupe heterocydique comportant 5 ou 6 chaTnons et contenant de 1 a 4 hete- 
roatomes d'oxygene, de soufre ou d'azote ; 

R2 et R5 representent cnacun, irxJependamment un atome cThydrogene ou un groupe alkyle en CfCg lineaire 
ou ramifie ; 

R3 represente un groupe alkyle en CyC Q , cydoalkyle en C^-C^ ou (cydoalkyie en C3-Ce)-alkyle en C r C8, 
duquel groupe un chaTnon methylene -CH 2 - peut etre remplace par un atome d'oxygene ou un atome de sou- 
fre : 

R 4 represente un groupe alkyle en C 1 -C 6 qui porte un substituant heterocydique et qui peut porter d'autres 
substituants, ou le substituant heterocydique est un groupe heterocydique comportant 5 ou 6 chaTnons et 
contenant de 1 a 4 heteroatomes d'oxygene, de soufre ou d'azote. ou encore un tel groupe condense avec un 
cyde benzenique. les atomes de carbone du groupe alkyle en C t -C 6 a substituant heterocydique peuvent por- 
ter de 1 a 3 substituants choisis dans I'ensemble que constituent un groupe alkyle en C r C 6r un atome 
d'halogene, un groupe hydroxyle, un groupe carboxyle, un groupe alcoxy en CyC$ et un groupe (alkyle en C,- 
CgJ-carbonyle et les atomes d'azote du groupe alkyle en C 1 -C 6 a substituant heterocydique peuvent porter de 
1 a 3 substituants choisis dans I'ensemble que constituent un groupe alkyle en C 1 -C 6 . un groupe (alkyle en Cy 
CeJ-carbonyte et un groupe hydroxyalkyle en C r C 6 ; 

Re represente un atome d'hydrogene un groupe alkyle en Cj-Cg lineaire ou ramifie qui peut porter de 1 a 3 
substituants choisis dans I'ensemble que constituent 
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a) un groupe hydrocarbone aromatiqu en C 6 -C 15 , 

b) un groupe heterocycfique aromatique comportant 5 ou 6 chaTnons et contenant de 1 a 4 heteroatomes 
d'oxygene, de soufre ou d"azote, ou un tel groupe condense avec un autre cycle aromatique, 

c) un groupe soufre choisi dans rensemble qu constituent les groupes thtoxo, mercapto, methyfthro, ethyl - 
thio et phenytthto. 

d) un groupe oxygene choisi dans I'ensemtrfe que constituent les groupes oxo, hydroxy, methoxy. ethoxy, 
phenoxy et benzytoxy. et 

e) un groupe azote choisi dans r ensemble que constituent les groupes amino, N-methylamtno, N*ethyta- 
mino et guantdino. 

un groupe hydrocarbone aromatique en C6-C 12 qui peut porter de 1 a 3 substituarrts choisis dans rensemble 
que constituent un groupe alkyle en C^-Cg, un atome dnalogene, un groupe aicoxy en C^Cg, un groupe alk- 
ytthio en C^Ce. un groupe (alkyle en C^CgJ-carbonyle et un groupe (aicoxy en Ci-CsJ-carbonyle. ou un 
groupe heterocydique aromatique comportant 5 ou 6 chaTnons et contenant de 1 a 4 heteroatomes d'oxygene. 
de soufre ou d'azote. ou encore un tel groupe condense avec un cycle benzenique. iequei groupe peut porter 
de 1 a 3 substrtuants choisis dans rensemble que constituent un groupe atkyte en C^-Cq, un atome 
dtialogene, un groupe aicoxy en Cj-Ce, un groupe alkytthio en CVCg. un groupe (alkyle en Ct-CsJ-carbonyle 
et un groupe (aicoxy en CrCeJ-carbonyle ; 
X represente 

a) un groupe resultant de reftmination d'un atome dtiydrogene du groupe a-arrtino d'un acide a-amine 
comportant un cycle aromatique, ou 

b) un groupe alkytamino porta rrt com me substituant un groupe cy clique aromatique qui est 

1) un groupe hydrocarbone aromatique en Cg-C^qui peut porter de 1 a 3 substrtuants choisis dans 
rensemble que constituent un atome dtiatogene, un groupe hydroxy! e un groupe alkyle en C^-Ce, un 
groupe aicoxy en C^Cg, un groupe carboxyle. un groupe (alkyle en Cj-CeJ-carbonyte et un groupe 
(aicoxy en ^-CgJ-carbonyle, ou 

2) un groupe heterocydique aromatique comportant 5 ou 6 chaTnons et contenant de 1 a 4 heteroa- 
tomes d'oxygene, de soufre ou d'azote, ou un tel groupe condense avec un cycle benzenique, lequel 
groupe peut porter de 1 a 3 substrtuants choisis dans rensemble que constituent un atome 
dtialogene, un groupe hydroxy! e, un groupe alkyle en C^-Cg, un groupe aicoxy en C^-C s . un groupe 
carboxyle, un groupe (alkyle en C 1 -C 6 )-carbony!e et un groupe (aicoxy en C 1 -C 6 )-carbonyle ; 

n represente 0 ou un nombre entier valarrt de 1 a 4 ; et 
m represente un nombre entier valarrt de 2 a 6 ; 
ou sel d'un tel peptide. 

Peptide conform e a la revendication 1 , dans lequel le groupe heterocydique azote forme par R 8 et Rg et compor- 
tant de 5 a 13 chaTnons, qui peut aussi comport er 1 ou 2 heteroatomes comme un atome d'oxygene ou un atome 
de soufre, est un groupe pyrrolidinyle, piperidinyle, hexamethylene-iminyle, heptamethylene-iminyle oxazolidtnyte. 
morpholiriyle, thiazoltdinyle, thiomorpholinyle, imidazolidinyle, piperazinyle, pyrrolyle, 1 ,2<fihydropyridinyle, 1.4- 
dihydropyridinyle. 1,2,3.6-tetrahydropyrtdinyle, 2-oxazolidonyle, 2-thiazolidonyle. imidazolyle. 1 ,4,5,6-tetrahydropy- 
rimidinyle, 2,3-dihydro-IH-indolyle. 1,2,3.4-tetrahydroquinolinyle, 2,3,4,5-tetrahydro-1H-1-rjenzazepinyle, 2.3- 
dihydro-IH-isoindolyte, 1.2.3.4-tetrahydroisoquinolyle. 2,3.4.5-tetrahydro-1H-2-benzazepinyle. 2,3,4,5-tetrahydro- 
1H-3-benzazepinyle. 1.2,3,4,5,6-hexahydro-1-benzazocinyle, 1,2,3,4,5.6-hexahydro-2-beruaocinyle. 1.2,3,4,5,6- 
hexahydro-3-benzazocinyle, 2 t 3,4,5.6,7-hexahydro-1H-1-benzazonyle, 2,3.4.5,6,7-hexahydro-1H-2-tenzazonyle, 
2 l 3,4 l 5,6.7-hexahydro-1H-3-benzazonyle. 2.3.4,5,6,7-hexahydro-1H-4-benzazonyte, p-carbolinyle phenothiadi- 
nyle, 3H-3-berzazepinyte 3,4-dihydroquinolyle, benzirrcdanyle, 1 ,4-benzodiazeptnyIe ou 10.11-dihydro-5H- 
dibenzo[b,f]azepine-5-yle. 

Peptide conforme a la revendication 1 , dans lequel le cyde forme par Rs et R9 est un groupe hexamethylene-imi- 
nyle, 10.11<fihydro-5H<libenzo(b,f]azepine-5-yle. morpholinyle piperidinyle, methyl pip erazinyle ou 1-(2-pyrimi- 
dy1)piperazinyle. 

Peptide conforme a la revendication 1, dans lequel le groupe hydrocarbone aromatique en C 6 -C 15 mentionne a 
propos de R 1 est un groupe phenyl e ou naphtyle. 
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5. Peptide conforme a la revendication 1 , dans lequei le groupe heterocydique comportant 5 ou 6 chaTnons et corrte- 
nant de 1 a 4 heteroatomes d'oxygene, de soufre cu d'azote ou le groupe de ce type condense avec un cycte ben- 
zentque, merrtionne a propos de R t est un groupe 2-furyle, 3-furyle. 2-thienyte, 3-thienyte. thiazole^yle 2-pyridyie. 
3-pyridyle. 4-pyridyte. 2-pyranyle. indole-3-yle, N-melhytindole-3-yle, 2-quinoryle ou qumaxaline-2-yie. 

6. Peptide conforme a ta revendication 1 . dans Iequel Ri represente un groupe aikyte en C r C t0 Itneaire ou ramifte. 
cydoalkyle en C3-C8. aicoxy en C r Ca. phenyle. naphtyle. phenyi-(alkyle en CfC 10 . irtdane-1-yle, tndane-2-yle. 
1^.3>tetrahydronaphtaJene-1-yle, 1 2.3 ,4-tetrahydronaphtaJene-2-yle 2-furyle. 3-furyie, 2-thienyle, 3-thienyte. 
thiazole-4-yle, 2-pyridyle 4-pyridy1e, 2-pyranyle, indole-3-yle, N-n^tnyt-mdole-3-yle 2-quindyfe, qutnoxafine-2-yle. 
monophenylamino, diphenytamino phenyl -(alkyle en C r C 1Q )amino, methyfpiperazino ou 1-{2-pyrirrtdyl)piperaztno. 

7. Peptide conforme a la revendication 1 , dans Iequel R2 represente un atome cfhydrogene. 

8. Peptide conforme a la revendication 1 . dans Iequel le groupe alkyle en C, -Cs dent un chaTnon methylene -CHfe- est 
remplace par un atome d'oxygene ou de soufre. merrtionne a propos de R 3 . est un groupe methoxymethyle. 
ethoxymethyle, 2-methoxyethyle. 2-ethoxyethyle, 3-methoxypropyte. 3-ethaxypropyle. methylthiomethyle, ethytthio- 
methyle, 2-methytthioethyle, 2-ethytthioethyte, 3 -m ethytthiopropyi e ou 3-ethytthiopropyle. 

9. Peptide conforme a la revendication 1 , dans lequei le groupe cydoalkyle en 03-03 dont un chaTnon methylene - 
CIV est remplace par un atome cfoxygene ou de soufre est un groupe tetrahydrofurane-2-yle ou tetrahydrothio- 
phene-2-yle. 

1 0. Peptide conforme a la revencfi cation 1 , dans lequei le groupe (cydoalkyle en (VCaJ-alkyle en -Cs dont un chaT- 
non methylene -CH2- est remplace par un atome d'oxygene ou de soufre est un groupe cyclopentyl-thfomethyle ou 
cydohexyt-thtomethyte . 

11. Peptide conforme a la revendication 1 dans lequei R3 represente un groupe alkyle en C r C 6 . 

1 2. Peptide conforme a la revendication 1 , dans lequei R4 represente un groupe 2-pyridyl-(aJkyle en -Ce), irrtidazoie- 

2- yl-(alkyle en C r C 6 ), imidazoIe-4-yl-(aIkyle en C r Ce). indole-3-yl-(alkyte en CrCe), N-methylHndole-3-yl-(alkyle 
en CrCe). N-ethyl-indole-3-yl-{aJkyle en C r C 6 ), N-hydroxymethyl-indo!e-3-yi-(alkyle en C v C^ t N-formyl-indoie-3- 
yl-(alkyle en C r C 6 ), thiazde-4-yl-(alkyle en C^g) ou 5-fluoroindole-3-yl-(aIkyle en ^-Cg). 

13. Peptide conforme a la revendication 1, dans lequei R 4 represente un groupe indole-3-yl-(aJkyle en Cj-Cg) ou N- 
methyl-indole-3-yl-(alkyle en C^-C^. 

14. Peptide conforme a la revendication 1 , dans lequei R 5 represente un atome dfiydrogene. 

15. Peptide conforme a la revendication 1, dans lequei le groupe hydrocarbons aromatique en C 6 -C 12 . merrtionne a 
propos de Re, est un groupe phenyle, 1 -naphtyle ou 2 -naphtyle. 

1 6. Peptide conforme a la revendication 1 , dans lequei le groupe heterocydique comportant 5 ou 6 chaTnons et corrte- 
nant de 1 a 4 heteroatomes d'oxygene, de soufre ou d 'azote ou le groupe de ce type condense avec un cyde ben- 
zentque, merrtionne a propos de Re. est un groupe furyle, thienyie. pyhdyle. thiazdyle. imidazolyle ou indolyle. 

17. Peptide conforme a la revendication 1 , dans lequei Re represente un groupe alkyle en C^, furyle, thienyie, pyri- 
dyle, pyridyl-(alkyle en C r Ce) ou indolyKaikyle en C^-C s ) 

18. Peptide conforme a la revendication 1, dans lequei le groupe hydrocarbon e aromatique en C 5 -C 15 , mentionne a 
propos de X, est un groupe phenyle ou a -naphtyle. 

1 9. Peptide conforme a la revendication 1 , dans lequei le groupe heterocydique comportant 5 ou 6 chaTnons et corrte- 
nant de 1 a 4 heteroatomes d'oxygene, de soufre ou d'azote ou le groupe de ce type condense avec un cyde ben- 
zentque. mentionne a propos de X, est un groupe 2-furyle. 3-furyte. 2-thienyle. 3-thienyte. thiazole-4-yle, 2-pyridyle. 

3- pyridyle, 4-pyridyle. 2-pyranyle. indole-3-yle, N-methyl-indole-3-yle, 2-quinolyle ou quinoxaJine-2-yle. 

20. Peptide conforme a la revendication 1 dans lequei I'acide a-amine mentionne a propos de X peut porter des subs- 
trtuants ou etre protege, au niveau de son groupe 1-carboxyle, par un groupe ester ou amide. 



41 



EP0 552 489B1 



21 . Peptide conforme a la revendication 1 , dans lequel Tacide a-amine mentiorme a propos de X est G!y. Ala, Val. Leu, 
lie. Ser, Thr, Glu, Asn, Phe, Trp, Met. His Cys, Arg, Asn. Gin, Tyr. (l)Tyr, diiodo-Tyr. Phg, Cha, Nva. Nle, Pya(2). 
Pya(3) ou Thi. et peut porter comme substituant ou comme groups 1-carboxy-protecteur 

a) un groupe ester choisi dans I'ensemble constitue par les groupes esters benzyl rque, diphenyl-methyttque et 
tritytique. ou 

b) un groupe arrcde choisi dans I'ensemble constitue par les groupes phenylantdG, benzytamkto. diphenyia- 
mkto. drbenzytamido. err/1 ethylamido, 2,2<ftphenyiethytanikJo 1 1 ,2<fiphenyletrtylantdo et irtdoie-3-yt- 
methytarnida 

22. Peptide conforme a la revendication 1 , dans lequel le groupe resultant de Termination d\in atoms cfhydrogene du 
groupe a -ami no d'un acide a -amine comportant un cycle aromalique, mentbnne a propos de X. est un groupe 
choisi dans ("ensemble constitue par -Phe-OH, -Tyr-OH. -Trp-OH. *Phg-OH. -(m-F)Tyr-OH, -<p-F)Phe-OH, -(p- 
CQPhe-OH, -(p-Me)Phe-OH. -Trp(Me)-OH, -Trp(CHO)-OH, -Phe-TrpOH, -Trp-Phe-OH. -Tyr-Trp-OH -Trp-Phe-OH. 
-(m-F)Tyr-{p-F)Phe-OH. -Giu(OBzQ-OH, -Glu-OBzJ, -Asp(OBz!)OH. -Asp-OBzl, -Asp-Asp(OBzl)-OH, -GluCNBzy- 
OH. -Glu(NHBzl)-OH, -Asp(NBzy-OH -AstfNHBzJJ-OH, -Glu-NBzfe, -Glu-NHBzl. -Asp-NBzl 2 , -Asp-NHBzl. -GJu- 
NHCHPhCHjPh, -Asp-NHCHPhCHgPh, -au-NHCHfeCHPh^ -Asp-NHCHaCHP^. <31u(NHCHPhCH2Ph)-OH, - 
Asp(NHCHPhCH2Ph)-OH. -a^NHC^CHPh^-OH, -AspCNHCHzCHPh^-OH, -autNHCHgCHjrlnoO-OH, - 
Asp{NHCH2CH2-lrtd)-OH. -Glu-NHCHzCHa-lnd. -Asp-NHCHaCH^Irtd, -Trp-NH-lnd(OH), -Tyr-lqu(OH), -{l)Tyr- 
Phe-OH, -Trp-Trp-OH. Tyr(Bzl)-Phe-OH, -Tyr(Bzl)-Trp-OH. -(l)Tyr-Trp-OH, -(l)Tyr-Tyr-OH, -Trp-Hts-OH, -His-Trp- 
OH, -Tyr-His-OH, -His-Tyr-OH. -Phe-Hts-OH, -His-Phe-OH, -Phe-Trp-OH. -Phe-Tyr-OH et -Phe-Phe-OH. 

23. Peptide conforme a la revendication 1 , dans lequel le groupe alkylamino mentiorme a propos de X est un groupe 
alkylamino en C-|-C 10 ou un groupe cycloalkylamino en C3-C 10 . 

24. Peptide conforme a la revendication 1 , dans lequel le groupe alkylamino portant comme substituant un groupe 
cydtque aromatique, mentionne a propos de X, est un groupe choisi dans I'ensemble que constituent -NBzt 2 . - 
NHBzl, -NHCHPhCH 2 Ph, -NHCh^CHPr^ et -NHCH^CHz-lnd. 

25. Peptide conforme a la revendication 1 , dans lequel X represente un groupe choisi dans I'ensemble constitue par - 
Tyr-OH, -Phe-OH, -Trp-OH, -Phg-OH, -Tyr-Phe-OH, -Tyr-Trp-OH, -Trp-Trp-OH, -(m-F)Tyr-OH, -<p-F)PheOH, -(m- 
F)Tyr-(p-F)Phe-OH, -(OTyr-Phe-OH. -Tyr(Bzl)-Phe-OH, -Trp(Bz!)-Trp-OH, -(l)Tyr-Trp-OH, -(l)Tyr-TyrOH, - 
Glu(OBzl)OH, -Glu-OBzl. -As#OBzl)-OH, -Asp-OBzl, -Glu-NHCHPhCHgPh, Qu-NHCHgCHPh^. -Asp- 
NHCHPhCH 2 Ph, -Asp-NHCr^CHPhg, -Asp-NHCHgCHg-Ind, -AstfNHCHsCH^IndJ-OH, -Qu-Asp-NHCHzCHg- 
Ind, -GIu-Asp(NHCH2CH2-lnd)-Nbzl 2 , -Asp-NBzl 2 . -Trp-NH-lrtd et -Trp-lqu. 

26. Peptide conforme a la revendication 1 , dans lequel n vaut 0. 

27. Peptide conforme a la revendication 1 , dans lequel n vaut 0 et le fragment -N(R5)-CH(Fy -(CH^-CO- est un residu 
d'acide a-amine choisi dans I'ensemble constitue par Ala. val. Leu, He Trp, Pya(2) et Pya(3). 

28. Peptide conforme a la revendication 1 , dans lequel n vaut 2, 3 ou 5. 

29. Peptide conforme a la revendication 1, dans lequel R 1 represente un groupe hexamethytene-irrarto. R 2 represente 
un atome dnydrogene, R3 represente un groupe alkyle en C^-Cq, R 4 represente un groupe (irtdole-3-yOaIkyle en 
Ct-Ce. R s represente un atome dnydrogene, Rg represente un groupe alkyle en d-Ce ou un groupe heterocycti- 
que aromatique comportant 5 ou 6 chaTnons et contenarrt de 1 a 4 heteroatomes doxygene, de soufre ou d'azote, 
m vaut 2, n vaut 0 et X represente -Tyr-(D) Phe-OH, -Tyr(l)-(D)Phe-OH ou -Trp-NH-lnd-OH. 

30. Peptide conforme a la revendication 1. dans lequel R, represente un groupe hexamethylene-irnino, R 2 represente 
un atome d'hydrogene, R3 represente un groupe alkyle en C^-C 6 . R 4 represente un groupe (indde^-yOalkyfe en 
C^e, R 5 represente un atome dnydrogene, Re represente un groupe alkyle en C,-^, m vaut 2, n vaut 0 et X 
represente Tyr-(D)Phe-OH. 

31. Hexajnethyiene-irrtno-C&-l^ ou I'un de ses sete admissfcles en pharmacie. 

32. Hexamethyfene-irruru>-CO-Leu-(D)Trp-{D)Ala-pAla-Tyr(0 ou I'un de ses sels admisstWes en pharma- 
cie. 
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33. Hexarnetrrylene-inrano-CO-Leu^^^ ou Tun de ses sete admissiWes en pharmacie. 

34. Hexametrtylene-imirto-CC^ 

35. Precede de preparation d'un peptide confer me a la revendication 1, dans lequel on condense un peptide parti el ou 
des acides amines capaJbJes de constituer le peptide represents par la foimule tndiquee dans la revendication 1 
avec le reste des fragments, et quand le produit obtenu comport e un groupe protege, on deprotege ce groupe. 

36. Composition pharmaceutique contenant un peptide conforme a Tune des revendications 1 a 34 ou un sei d'un te) 
peptide, admissible en pharmacie. 

37. Composition pharmaceutique conforme a la revendication 36. qui est un antagoniste des recepteurs de Pendoihe- 
lina 

38. Emploi d un peptide conforme a Tune des revendications 1 a 34 ou d'un sei d'un te! peptide, adrriss&Je en pharma- 
cie, pour la preparation d'un antagoniste des recepteurs de I'endothefine. 
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